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ADVERTISEMENT. 


The  present  series,  entitled  '*  Smithsonian  Miscellaneous  Col- 
lections," is  intended  to  embrace  all  the  publications  issued  directly 
by  the  Smithsonian  Institution  in  octavo  form ;  those  in  quarto  con- 
stituting the  "Smithsonian  Contributions  to  Knowledge."  The 
quarto  series  includes  memoirs  embracing  the  records  of  extended 
original  investigations  and  researches  resulting  in  what  are  be- 
lieved to  be  new  truths,  and  constituting  positive  additions  to  the 
sum  of  human  knowledge.  The  octavo  series  ib  designed  to  con- 
tain reports  on  the  present  state  of  our  knowledge  of  particular 
branches  of  science  :  instructions  for  collecting  and  digesting  facts 
and  materials  for  research :  lists  and  synopses  of  s[)ecies  of  the 
organic  and  inorganic  world:  museum  catalogues:  reports  of  ex- 
plorations: aids  to  bibliographical  investigations,  etc.,  generally 
prepared  at  the  express  request  of  the  Institution,  and  at  its 
expense. 

The  position  of  a  work  in  one  or  the  other  of  the  two  series  will 
sometimes  depend  upon  whether  the  required  illustrations  can  be 
presented  more  conveniently  in  the  quarto  or  the  octavo  form. 

In  the  Smithsonian  Contributions  to  Knowledge,  as  well  as  in  the 
present  series,  each  article  is  separately  paged  and  indexed,  and 
the  actual  date  of  its  publication  is  that  given  on  its  special  title- 
page,  and  not  that  of  the  volume  in  which  it  is  placed.  In  many 
cases,  works  have  been  published,  and  largely  distributed,  years 
before  their  combination  into  volumes. 

While  due  care  is  taken  on  the  part  of  the  Smithsonian  Insti- 
tution to  insure  a  proper  standard  of  excellence  in  its  publications, 
it  will  be  readily  understood  that  it  cannot  hold  itself  responsible 
for  the  facts  and  conclusions  of  the  authors,  as  it  is  impossible  in 
most  cases  to  verify  their  statements. 

JOSEPH  HENRY, 

Secretary  S.  J. 
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SYNOPSIS 


AMERICAN    WASPS. 


Db.  HENRI   DE   SAtTSSUEE, 


SOLITARY  WASPa 


WASHINOTOB! 
SMITHSONIAN    INSTITUTION. 


ADVERTISEMENT. 


The  present  publication  is  the  first  part  of  a  Synopsis  of 
American  A^espidae  or  Wasps,  prepared  by  Dr.  Henri  De  Saus- 
Rure  of  Geneva,  Switzerland,  one  of  the  highest  living  authorities 
on  the  subject. 

This  work  relates  to  the  "  Solitary  Wasps,"  and  has  been  the 
result  of  many  years  of  careful  study  and  patient  investigation. 
Unforeseen  events  have  occurred  to  delay  its  publication,  in  addi- 
tion to  the  loss  of  time  occasioned  by  the  necessity  of  transmit- 
ting the  proofs  and  revises  to  the  author  in  Europe. 

In  the  introduction  will  be  found  suggestions  by  the  distin- 
guished author  as  to  the  philosophy  of  points  of  natural  history, 
well  worthy  the  attention  of  the  general  students  of  this  branch 
of  science,  and  the  whole  work  will  doubtless  be  considered  a 
valuable  addition  to  the  sources  of  knowledge  on  entomology. 

The  Institution  acknowledges  the  important  aid  rendered  in 
the  translation  of  the  work  into  English,  its  careful  preparation 
for  the  press  and  the  revision  of  the  proof-sheets,  by  Mr.  Edward 
Norton  of  Farmington,  Conn.,  whose  services  have  also  been 
acknowledged  in  the  annexed  dedication  by  the  author. 

JOSEPH  HENRY, 

Secretary  S.  I. 
y  Smithsoitiax  Instttutiov, 

WAsuiifOTON,  December,  1875. 


PHILADBLPRTA 
OOLLIXS,  PftlVTBB. 


DEDICATION. 


To  Mr.  Edward  Norton. 
Sir  :— 

I  am  desirous  of  dedicating  to  you  this  first  attempt  to  draw 
up  a  Hymenopterological  Fauna  of  North  America.  The  un- 
flagging interest  you  have  kindly  taken  in  this  work  emboldens 
me  to  hope  that  you  will  accept  my  offering. 

The  readiness  with  which  you  placed  at  my  service  your  col- 
lections, and  the  assistance  of  your  valuable  instructions,  were 
already  suflScient  claims  to  my  gratitude.  Your  kindness  in 
taking  upoil  yourself  the  task  of  translator  makes  me  feel  more 
strongly  the  extent  of  my  obligations  to  you. 

It  is  for  me  a  subject  of  regret  that  my  imperfect  acquaint- 
ance with  the  English  language  has  not  permitted  me  to  relievo 
you  from  the  trouble  of  this  work.  Had  I  been  capable  of 
composing  this  book  in  the  idiom  in  which  it  is  to  appear 
before  the  public,  the  many  hours  of  enjoyment  I  have  had  in 
writing  it  would  not  be  contrasted  with  the  many  tedious  hours 
it  is  likely  to  occasion  you. 

Beside  the  peculiar  charm  which  the  study  of  nature  ever 
possesses,  the  drawing  up  of  this  monograph  has  wafted  me  in 
thought  to  those  regions  of  the  New  World  which  have,  since  I 
was  a  child,  allured  me  with  an  irresistible  spell.  While  conning 
over  my  insects,  many  a  remembrance  has  loomed  before  my 
mind,  and  transported  me  to  those  thought-inspiring  and  soul- 
stirring  scenes  of  your  magnificent  country.    As  a  Swiss,  I  felt 
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a  secret  pride  iu  refloctiDg  that  its  institutions  are  analogous 
to  those  of  my  own  dear  country,  and  that  the  grandeur  of  its 
physical  scenery  and  the  intellectual  life  which  animates  all 
classes  of  its  people,  have  their  counterpart  in  Helvetia. 

For  me  it  is  a  source  of  satisfaction  to  be  able  to  contribute, 
in  my  humble  sphere,  to  the  extension  of  the  physical  knowledge 
of  that  part  of  the  American  continent,  whose  natural  riches 
we  are  daily  more  and  more  able  to  appreciate,  thanks  to  the 
untiring  zeal  of  its  scientific  men. 

I  trust,  sir,  you  will  deign  to  read  these  lines  with  an  indul- 
gence equal  to  the  sincerity  with  which  they  are  addressed  to 
you,  and  that  you  will  see  in  them  a  pledge  of  my  gratitude  and 
devotedness. 

HENRI  De  SAUSSURE. 

QjufBVA,  SwrrzEBLA2(D,  1  May,  1863. 


PREFACE. 


I  PUBLISHED  in  1852  my  Monograph  on  the  Solitary  Wasps '^ 
which  forms  the  first  volume  of  my  Studies  on  tKe  Family  of  the 
Vespidse.*  As  soon  as  that  work  was  printed,  I  perceived  that 
it  was  very  imperfect. 

I  was  still  a  mere  student  when  I  composed  the  greater  part 
of  this  book ;  it  bears  too  evident  marks  of  its  premature  publi- 
cation. I  consequently  felt  the  necessity  of  correcting  and  com- 
pleting it  by  means  of  a  Supplement  which  occupies  the  greater 
part  of  the  third  volume  of  the  Studies  on  the  Family  of  the 
VespidaB.     This,  however,  was  insufficient. 

To  the  imperfections  in  the  MS.  of  the  work,  attributable  to  my 
inexperience,  were  added  those  of  the  form.  I  had  the  misfortune 
to  fall  into  the  hands  of  a  printer  who  not  only  delayed  for  years 
the  publication  of  the  work,  but  who  also  executed  it  in  a  shame- 
ful manner,  neglecting  to  make  proof  corrections,  and  printing 
the  notes  in  the  midst  of  the  text. 

Having  lost  all  patience  with  the  delay  and  errors  of  the  work, 
I  turned  my  back  on  the  social  wasps  and  started  for  America, 
leaving  to  the  care  of  my  excellent  and  worthy  friend.  Dr.  Siebel, 
who  had  often  aided  me  with  his  skill  and  advice,  the  task  of 
superintending  the  impression.  Two  years  after,  o.n  my  return 
to  Europe,  I  found  that  only  three  or  four  sheets  had  been  printed, 
and  that  the  third  volume  was  only  on  the  eve  of  being  finished, 
and  it  was  not  until  1857  and  1858  that  the  volume  on  the  social 
wasps  was  completed,  by  the  appearance  of  the  general  part,  in 
which  were  developed  the  facts  concerning  the  nidification  of  these 
insects,  of  which  a  summary  alone  had  appeared  in  1853  and  1854, 
in  the  explanation  of  the  plates,  and  in  a  special  paper.     But 

*  Monograpliie  des  Gtitp*»8  Solitaires.     Gendve,  Paris. 
'  Etades  sar  la  Famille  des  Vespides,  3  vols,  and  atlas. 
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during  the  three  years,  while  the  manuscript  had  lingered  in  the 
hands  of  the  printer,  there  had  appeared  a  memoir,  by  Dr.  Mobius, 
on  Wasps'  Nests,  so  that  my  work,  at  the  tim6  of  its  publication, 
was  in  arroar  of  science.^ 

To  these  contingencies  I  must  add  the  death  of  the  artist  M. 
Vaillant,*  of  so  interesting  memory,  daring  the  publication  of  the 
first  volume.  The  succeeding  draughtsmen,  by  whom  I  replaced 
him,  were  far  from  equalling  him,  and  have  often  produced  infe- 
rior, sometimes  even  bad  drawings.' 

It  will  be  easily  understood  that  all  these  vicissitudes  have  not 
a  little  contributed  to  render  the  work  defective.  From  the  very 
first,  I  have  felt  the  necessity  of  recasting  it.  But  as  I  could  not 
undertake  fresh  journeys  to  visit  the  collections  in  distant 
centres,  Paris,  London,  etc.,  I  have  adopted  another  method, 
which  consists  in  correcting  and  completing  my  studies  on  the 
Family  of  the  Vespidae  by  means  of  successive  memoirs,  result- 
ing from  the  study  of  collections,-  which  are  kindly  communi- 
cated to  me.*  All  these  works,  together,  will  perhaps  enable 
me  one  day  to  recompose  a  general  work.     An  excellent  oppor- 

>  When,  at  length,  the  work  was  completed  by  the  tardy  appearance 
of  the  general  part  of  the  2d  voloDie,  Mr.  Gerstacker  spoke  of  this  general 
part  in  his  annual  report  on  the  progress  of  Entomology  (Trosohers 
Archives),  calling  it,  I  know  not  for  what  reason,  the  commencement  of  a 
fourth  volume.  He  reproached  it  disparagingly  for  not  noticing  recent 
works.  True  it  is,  he  could  not  guess  that  it  was  an  old  laggard  which 
had  been  some  years  in  press. 

«  Mr.  Vaillant  was  the  artist  attached  to  the  scientific  exploration  of 
Algeria. 

•  The  drawings  of  the  PI.  XVI,  of  Tome  I,  are  in  particular  very  bad. 

^  I  have  thus  composed  the  following  memoirs,  forming,  as  it  were,  a 
supplement  to  my  Studies  on  the  Vespidce: — 

i.  Description  de  quelques  nouvelles  Especis  de  Vespides  du  Musie  de  Lon- 
dres.     (Revue  de  Zoologie,  VII,  1855.) 

2.  Nouvenux  Vespides  du  Mexique  et  de  VAmirique  septentrional e,  (Revue 
de  Zoologie,  IX,  1857.) 

3.  Note  sur  la  Famille  des  Vespides,     (Ibid.,  X,  1858.) 

4.  Note  sur  les  Foliates  Americains,    (Ann.  Soc.  Ent.  de  France,  1857.) 

5.  Description  de  quelques  Vespides  nouveaux,    (Ibid.,  1857.) 

6.  Bemerkungen  Uber  die  gattnug  Vespa,  (Entomoi.  Zeitung  von  Stettin, 
1857.) 

7.  Sur  divers  Vespides  Asiatiques  et  AJricains  du  Mus^e  de  Leyden,  (Ibid. , 
1862.) 
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tanity  of  extending  my  studies  on  the  Wasps  offered  itself  when 
the  Smithsonian  Institution  was  pleased  to  commission  me  to 
establish  the  fauna  of  the  llymenoptera  of  North  America.  I 
was  already  in  possession  of  numerous  materials  for  the  drawing 
up  of  such  a  work.  I  had  brought  from  that  continent  considerable 
collections,  the  ft'uits  of  my  explorations  in  West  India,  Mexico, 
and  the  United  States.  I  had  likewise  acquired  collections  of 
Hymenoptera  in  my  passage  through  this  latter  country,  of  Mr. 
Rath  von  (Lancaster,  Pa.),  Mr.  Fuch  (Tennessee),  and  others. 
Prof.  Haldemann  kindly  made  me  a  present  of  the  remnants  of 
his  splendid  collection,  unfortunately  almost  destroyed.  To  these 
materials  which  I  had  got  together  as  I  went  along,  there  came 
to  be  added  later,  the  collections  which  the  Smithsonian  Institu- 
tion forwarded  me  from  different  regions  of  the  United  States.^ 
But  I  owe  a  special  mention  to  my  friend  Mr.  Edw.  Norton,  of 
Farmington,  Connecticut,  an  excellent  entomologist,  who  afforded 
me  the  most  valuable  assistance  for  the  work  to  which  these 
lines  serve  as  an  introduction,  and  who  with  extreme  kind- 
ness offered  to  undertake  the  translation  of  this  volume  himself. 
Finally,  I  have,  moreover,  received  some  parcels  of  insects  direct 
from  divers  friends,  especially  from  Tennessee,  from  Engineur  de 
Freudenreich  Falconnet,  Engineer  on  the  Nashville  Railroad, 
and  since  then  Major  in  the  Confederate  Army;  from. California, 
through  Mr.  Berton,  Swiss  trader  at  St.  Francisco,  and  by  Mr. 
Sutter. 

Notwithstanding  all  these  contributions,  the  collections  which 
I  myself  brought  from  America  still  form  the  staple  of  my  mate- 
rials ;  but  these  subsequent  additions  are  very  useful  complements. 
I,  therefore,  avail  myself  of  this  opportunity  to  thank  publicly 


>  Hymenoptera  from  Rock  Island,  South  Illinois,  collected  by  Keuniuott. 
"         "         from  Illinois,  collected  by  Walsh. 
**         "         from  Lake  Superior,  collected  by  L.  Agassiz. 
"        "        from  Williamstown,  Massachusetts,  collected  by  S.  H. 

Scndder. 
"        '*        of  the  Cape   St.  Lucas,  California,  collected  by  Joiin 

Xantus. 

•*         "         from  Rio  Peros  River,  collected  by  Capt.  Pope,  TJ.  S,  A., 

and   various  other   Hymenoptera   collected   at   Fort 

Tejon,  California;  English  River,  etc. 

The  first  five  collections  had  been  formed  by  individuals  in  the  interest 

of  science;  the  others  by  explorations  carried  on  by  order  of  government. 
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all  the  above-mentioned  persons  for  the  assistance  which  they 
have  kindly  afforded  me.  Among  them  I  ought  to  name  espec- 
ially, Prof.  Henry,  as  director  of  the  Smithsonian  Institution,  and 
Prof.  Baird,  who  have  always  shown  me  the  greatest  kindness. 

I  ought,  however,  to  inform  the  reader  that,  notwithstanding  so 
much  help,  the  work  does  not  contain  all  the  species  of  America. 
I  myself  possess  divers  individuals,  which,  without  offering 
characteristics  distinct  enough  to  be  described  from  one  indi- 
vidual, nevertheless  betray  the  existence  of  species  yet  unknown. 
Moreover,  the  larger  part  of  the  smaller  species  seem  till  now  to 
have  baffled  the  researches  of  collectors.  I  do  not  hesitate  to 
affirm,  that,  had  I  been  able  to  collect  undisturbedly  in  the  United 
States,  I  should  very  likely  have  brought  back  from  that  country 
a  number  of  small  species  as  considerable  as  that  which  I  have 
brought  from  Mexico. 

But  it  is  in  the  natural  progress  of  science  to  advance  gradu- 
ally towards  completeness ;  and  consequently,  it  is  the  lot  of 
books  of  science  to  grow  old  and  become  obsolete ;  and  thus,  in 
their  turn,  to  give  way  to  more  complete  works.  I  do  not,  there- 
fore, consider  this  monograph,  incomplete  as  it  may  be,  without 
its  nse.  I  am  not  one  of  those  who  suppose  it  possible  to 
exhaust  a  subject  of  investigation.  On  the  contrary,  I  am  of 
opinion  that  in  entomology,  as  well  as  in  the  other  branches  of 
science,  nothing  perfect,  nothing  absolutely  complete,  can  be 
accomplished,  seeing  that  everything  in  nature  is  undefined. .  The 
naturalists  who  think  the  contrary^  and  who  are  induced  constantly 
to  put  off  the  publication  of  their  labors  from  believing  they 
shall  wholly  complete  them,  succeed  but  too  often  in  losing  the 
fruits  of  their  studies ;  either  because  their  writings  grow  old 
while  lying  by,  or  because  the  authors  are  overtaken  by  death. 
The  proper  method  in  the  study  of  nature  is  not  that  of  per- 
fection, but,  on  the  contrary,  that  of  approximation.  Because 
from  approximation  to  approximation,  we  are  always  getting 
nearer  exactness  and  completeness,  without  ever  attaining  extreme 
perfection.  In  that  precisely  consists  the  progress  of  science,  and 
that  also  it  is  which  gives  to  its  horizon  the  depth  of  infinitude. 
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The  foregoing  was  written  some  years  ago.  In  1865  the 
manuscript  of  the  memoir  was  sent  to  the  Smithsonian  Institu- 
tion. 

Its  publication  was  at  first  delayed  by  the  pressure  of  other 
matter,  then  by  an  unfortunate  fire  which  embarrassed  the  finances 
of  the  Institution,  and  lastly  the  slow  delays  below  mentioned. 

The  book  has  been  in  the  press  several  years,  in  consequence 
of  the  great  loss  of  time  caused  by  the  transmission  of  the  proofs 
from  Europe  to  America,  and  vice  versa. 

In  consequence  of  this  loug  period  of  waiting,  I  have  been 
obliged  to  make  a  review  of  the  manuscript  in  reference  to  the 
writings  of  various  entomologists,  especially  those  of  Mr.  Cresson, 
which  have  been  published  from  year  to  year,  and  have  change^ 
the  names  of  the  species  which  I  had  described  and  have  adopted 
the  names  given  by  this  author.  I  have  not  been  able,  however, 
to  take  account  of  the  more  recent  writings  of  Mr.  Cresson,  on 
the  Hynienoptera  of  Texas,  which  only  came  to  my  knowledge 
when  the  printing  of  this  book  was  almost  finished. 

The  reader  will  excuse  certain  irregularities,  consequent  upon 
the  diflBculty  of  putting  a  work  into  perfect  symmetry  which  was 
to  be  printed  on  the  other  side  of  the  Atlantic.  Hence  the  author 
has  never  had  but  a  part  of  his  work  before  his  eyes  at  a  time, 
during  the  long  course  of  this  publication.  For  example,  it  will 
be  noticed  in  the  synonymy  that  my  work,  "Etudes  sur  la  Famille 
des  Vespides"  is  sometimes  cited  "  Et.  Yesp.,"  sometimes  only 
"Vespides."  So  with  the  "Revue  et  Magazine  de  Zoologie,"  it 
is  sometimes  cited  "  Rev.  et  Mag.  de  Zoolog.,"  and  sometimes 
simply  "  Rev.  de  Zool." 

The  larger  part  of  the  book  was  written  in  French,  and  has 
been  translated  and  corrected  by  Mr.  Edward  Norton.  I  owe 
to  this  natnralist  also  various  communications  and  frequent  send- 
ings  of  insects,  which  have  been  of  great  use  to  me. 

H.  De  SAUSSURE. 
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I  PROPOSE  in  this  volume,  not  to  give  a  general  history  of  the 
Wasps  of  America,  but  only  to  lay  the  foundations  of  the  fauna 
of  the  VespidfiB  of  that  continent,  principally  of  North  America. 
I  leave  aside  whatever  concerns  the  habits  of  these  insects,  on 
which  we  have  but  insufficient  information,  and  I  shall  confine 
myself  to  speaking  of  them  with  respect  to  the  genera  or  species 
which  offer  salient  peculiarities. 

This  work  is  not  to  be  taken  for  a  mere  catalogue  of  species, 
of  no  further  use  than  to  satisfy  curiosity.  I  think  that  modem 
zoology  ought  to  tend  towards  another  aim.  The  existence  of 
species,  the  composition  of  fauna,  their  relations  with  the  parts 
of  the  globe  which  they  populate,  are  not  merely  accidental  facts. 
In  my  opinion,  we  must  therein  detect  the  last  material  and  tan- 
gible manifestation  of  physiological  forces,  elucidating  the  study 
of  which  belongs  to  the  domam  of  the  highest  natural  philosophy. 
By  him  who  adopts  this  view  of  the  subject,  a  far-searching  study 
of  species  ought  to  be  considered  as  one  of  the  bases  from  which 
the  search  after  the  origin  of  species  may  start. 

It  would  seem  that  in  zoology  we  should  take  for  a  starting^ 
point  the  actually  existing  forms  in  which  life  manifests  itself,  and 
to  ascend  from  them  up  to  the  primitive  stock;  just  as  in  geology, 
we  start  from  the  actual  existing  structure  of  rocks  and  from  the 
external  configuration  of  the  soil,  to  follow  up  the  concatenation 
of  the  ancient  events  which  have  brought  about  as  a  last  result 
the  present  state  of  the  earth's  crust. 

The  study  of  species  ought  especially  to  serve  as  a  means  of 
revealing  to  us  their  variations  and  the  affinities  between  them. 
These  affinities  point  to  a  common  relationship,  which  is  to  be 
explained  only  by  a  direct  affiliation  of  the  types.    The  study  of 
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forms  combined  with  that  of  their  geographical  distribution,  comes 
afterwards  to.  throw  light  on  the  cause  of  the  filiation  which  the 
graduated  resemblances  of  the  species  serve  to  reveal  to  us.  It 
shows  that  this  filiation  obeys  laws  which  have  also  their  regu- 
larity, in  so  far  as  they  are  intimately  connected  with  the  physical 
laws  which  hold  sway  in  every  region  of  our  globe. 

Toward  these  grand  philosophical  queries,  zoology  ought 
in  our  time  to  tend,  and  species  should  be  studied  with  a  view 
to  the  solution  of  such  questions.  As  in  geology,  the  study  of 
the  actual  existing  state  of  the  earth's  crust,  and  the  appreciation 
of  the  phenomena  that  there  take  place,  of  the  intimate  trans- 
formation of  rocks,  of  the  mechanical  disturbance  of  the  layers, 
of  their  reconstruction  under  new  forms,  allows  us  to  draw  an 
inference  by  analogy  as  to  the  more  ancient  transformations,  and 
the  agents  which  have  produced  them;  so  the  study  of  species, 
and  of  their  actual  existing  transformations  seems  likely  to  enable 
us  to  follow  up  the  chain  of  these  transformations  to  a  point  more 
or  less  close  to  their  origin. 

The  definition  of  the  first  divergences  observable  in  the  perma- 
nent varieties  which  may  be  considered  as  nascent  specieSj  in 
order  to  ascend  afterwards  to  the  relationship  of  species  separated 
by  divergences  more  and  more  profound,  such  is,  we  deem,  the 
point  of  view  under  which  We  should  never  neglect  to  study 
species. 

Zoology,  only  when  considered  from  this  point  of  view  is 
philosophical.  It  has  not  its  aim  in  itself;  it  serves  only  as  a 
means  to  sift  questions  of  a  higher  order.  Now  entomology  is 
precisely  the  one  of  the  branches  of  zoology,  in  which  the  study 
of  the  filiation  of  species  may  become  the  most  fruitful  in  results, 
either  on  account  of  the  multitude  of  ramifications  of  general 
types  and  of  the  multiplicity  of  forms  under  which  each  type 
appears,  or  on  account  of  the  smallness  of  the  breaks  which  sepa- 
rate genera  and  species,  or  also  on  account  of  the  immense  variety 
of  forms  and  of  the  facility  with  which  species  seem  to  become 
modified  in  proportion  as  they  spread  over  the  surface  of  the 
globe  in  diverging  ways.  Thanks  to  all  these  causes,  it  is  not 
difficult  to  find  examples  of  every  kind  of  filiation,  not  difficult 
either  to  follow  over  latitudes  certain  still  recent  modifications 
which  allow  ns  to  draw  an  inference  by  analogy  as  to  other 


INTRODUCTION.  Xlll 

modifications  more  profouud  because  they  are  more  ancient,  than 
as  to  others  of  a  degree  still  more  advanced.^ 

As  may  be  anticipated  from  what  precedes,  my  principal  pur- 
pose in  producing  this  work  is  to  study  the  American  fauna  with 
a  view  to  its-  origin.  But'  this  is  a  work  of  time  which  can- 
not be  completed  off-hand.  The  first  thing  to  be  done  is  to 
study  the  species  carefully,  to  arrange  them  according  to  a  good 
classification,  and  to  describe  their  affinities.  That  is  the  funda- 
mental preparatory  labor.  I  do  not  pretend  to  overstep  those 
limits  in  this  monograph.  The  knowledge  of  the  American 
fauna  is  not  yet  enough  advanced  to  allow  us  to  draw  an  infer- 
ence with  certainty  as  to  the  affinities  of  the  species  among 
themselves  so  as  to  prejudge  their  filiation.  However,  I  have 
made  more  than  one  remark  on  this  topic,  and  I  will  hazard  a  few 
words  on  the  matter  when  speaking  of  genera  and  species.  But 
1  reserve  for  another  work  the  statement  of  comparisons  which 
seem  to  me  to  cast  some  light  on  the  dispersion  of  the  Vespidse 
on  the  surface  of  the  globe  and  on  the  modifications  which  have 
been  worked  off  under  diverse  latitudes ;  in  other  terms,  on  the 
origin  of  actual  existing  fauna. 

The  complex  affinities  of  species,  and  still  more  the  filiations 
which  arise  from  these  affinities,  become  obvious  to  the  eye  only 
when  one  has  acquired  a  perfect  knowledge  of  the  species  and 
genera  of  a  fauna.  To  seize  them  in  all  their  extent,  it  is  neces- 
sary to  know,  as  it  were,  all  the  species  of  the  group  by  heart 
in  order  to  be  able  to  take  it  in  at  a  glance,  or  to  examine  at 
pleasure  each  part  in  the  picture  that  one  has  formed  in  one's 
memory.  Only  when  one  has  attained  this  point  in  the  study  of 
a  group,  is  it  possible,  from  the  inspection  of  a  species,  to  feel 
its  affinities;  for  they  do  not  always  appear  in  the  more  easily 


»  Unfortunately,  in  onr  times  the  greater  number  of  entomologists  have 
deviated  too  far  from  this  philosophical  path.  They  have  turned  ento- 
mology into  a  sort  of  amusement  which  has  for  object  the  discovery  of 
new  species;  which  loses  itself  in  minutiae,  and  at  the  bottom  of  which 
there  exists  no  thought.  Thanks  to  this  tendency,  collecting  has  ceased 
to  be  the  means,  and  has  become  the  object.  In  becoming  an  amusement 
entomology  has  gradually  lost  caste ;  it  has  fallen  into  the  hands  of  daw- 
dlers, and  thus  lost  a  part  of  its  scientific  character.  This  transformation 
has  led  men,  who  aim  at  reaching  an  elevated  rank  in  science,  to  be  too 
much  inclined  to  withdraw  from  the  field  of  entomology. 
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appreciable  characteristics.  They  often  discover  themselves  in 
certain  characteristics  of  appearance,  which  are  at  times  of  great 
importance,  but  which  are  not  seized  at  a  glance,  or  in  certain 
relationships  of  form,  which  a  long  practice  teaches  one  to  dis- 
tinguish easily,  though  they  can  scarcely  be  defined. 

The  first  basis  of  philosophical  zoology  is  the  profound  knowl- 
edge of  the  detail  of  fauna.  To  give  as  complete  an  idea  as 
possible  of  the  fauna  of  the  Yespid^  of  America  is  the  purpose 
of  this  volume. 

I 

PLAN  OF  THE  WORK. 

The  plan  which  I  have  decided  on,  in  drawing  up  this  work,  is 
the  following: — 

I  give,  as  much  as  possible,  a  complete  description  of  the 
species  which  belong  to  the  fauna  of  North  America,  considering 
as  such  all  those  which  people  the  new  continent  to  the  north 
of  the  isthmus  of  Panama,  including  likewise  the  Antilles.  This 
work  is,  therefore,  more  especially  a  monograph  of  the  Yespidae 
of  the  United  States,  of  Mexico,  and  of  the  Antilles.  Besides,  I 
have  added,  as  a  complement,  a  catalogue  of  all  the  species 
known  till  now  in  the  rest  of  America,  and  have  found  it  a  great 
advantage  in  the  classification,  the  method  thus  becoming  more 
complete.  Moreover,  this  plan  allows  me  to  enunciate  views  on 
the  geography  of  insects,  on  the  dispersion  of  the  species,  and  on 
the  modifications  which  take  rise  under  the  influence  of  diverse 
latitudes. 

I  have  confined  myself,  among  the  species  of  South  America, 
to  cataloguing  them,  not  having  sufficient  materials  to  make  a 
monograph.  However,  for  those  of  which  I  had  the  types 
beneath  my  eyes  I  have  given  Latin  diagnoses,  in  order  to 
describe  them  in  a  comparative  manner  with  respect  to  the 
surrounding  species,  and,  also,  in  order  to  complete  my  anterior 
studies  on  these  insects,  to  review  them  and  render  the  use  more 
easy. 

I  think  myself  bound  to  add  here,  that,  as  to  my  method  of 
description.  I  describe  the  species  as  far  as  possible  in  a  relative 
manner.  Descriptions  made  in  an  absolute  sense  have  always 
appeared  to  me  less  usefnl,  because  they  insist  on  many  useless 
characteristics  and  often  omit  the  most  important.     The  reader 
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will  not  be  surprised,  therefore,  at  my  not  repeating,  with  respect 
to  genera,  the  characteristics  peculiar  to  every  species  or  to  the 
greatest  number  of  them.  In  short,  there  are  still  other  charac- 
teristics which  I  pass  over,  considering  them  rather  useless  either 
on  account  of  their  constancy  (such  as  the  presence  of  silky  liairs 
on  the  tibiae)  or  on  account  of  their  variableness,  such  as  the  color 
of  the  lower  surface  of  the  abdomen. 

Descriptions  are  often  made  prolix  by  means  of  these  super- 
fluous indications,  and  thus  the  essential  characteristics  are 
drowned  in  useless  developments.  In  this  way,  precision  is 
diminished  instead  of  being  increased.  Doubtless,  here  again 
nothing  is  absolute.  Certain  isolated  species  may  be  sufficiently 
characterized  by  some  salient  traits,  while  others  surrounded  by 
very  closely  connected  species,  require  minute  descriptions.^  The 
first  condition  of  good  comparative  diagnoses  resides  in  a  wise  co- 
ordination of  the  species  which  by  way  of  exclusion  may  load  to 
choosing  only  between  a  small  number  of  species.  Though  I  do 
not  like  to  Ond  fault,  I  cannot,  however,  on  this  score,  help  com- 
plaining of  the  works  in  which  the  species,  though  described  in 
an  absolute  manner  (that  is,  by  themselves  and  not  comparatively 
with  others)  are  jumbled  up  together  without  order,  without 
division  of  genera,  often  in  defiance  of  the  most  salient  character- 
istics. 

Such  works,  got  up  in  a  hurry,  the  plans  of  which  are  laid 
down  with  a  view  to  the  convenience  of  the  authors  and  not  for 
that  of  the  readers,  cause  the  latter  to  lose  much  valuable  time 
with  no  great  result.  They  do  not  come  up  to  the  precision  now 
required  by  the  progress  of  science,  and  they  are  therefore  behind 
their  time.  The  reader  cannot  occupy  his  mind  with  incomplete 
works,  nor  can  he  waste  his  time  in  striving  to  find  out  species 
which  are  not  to  be  found  out;  for  there  is  no  doing  impossibilities. 

In  most  of  my  descriptions,  I  have  been  especially  attentive  to 
the  forms  and  cl;aracteristics  of  the  forms  and  carving,  attributing 


*  Abaolate  and  very  detailed  descriptions  ongbt,  in  my  opinion,  to  be 
employed,  when  one  describes  species  isolatedly,  without  knowing  the 
most  closely  connected  types  (for. instance,  in  the  publication  of  geogra- 
phical expeditions).  It  is  the  monographer*s  duty  to  eliminate,  from  these 
descriptions,  both  the  commonplace  and  the  nseless.  But  in  a  mono* 
graph,  the  species  are  to  be  examined  in  a  comparative  manner,  and  rela- 
tively to  the  adjacent  types. 
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to  the  color  only  a  secondary  importance,  on  account  of  its  fre- 
quent variableness.  However,  there  is  nothing  absolutely  fixed 
in  nature ;  the  forms  and  the  sculpture  likewise  vary  within 
certain  limits.  Therefore  the  descriptions  can  be  only  averages 
deduced  from  a  certain  number  of  individuals.  The  description 
should  represent,  as  it  were,  the  algebraical  formula  of  the 
species,  or  its  ideal  type.  It  is  not  required  that  this  should  tally 
with  the  individual,  but,  on  the  contrary,  that  it  should  represent 
the  average  of  the  characteristics  of  the  ensemble  of  individuals. 
But  in  practice,  the  description  can  never  be  so  perfect,  since  it 
is  drawn  from  a  certain  number  of  individuals  and  not  from  the 
ensemble  of  the  individuals  that  represent  the  species.  It  is  for 
the  reader  to  know  how  to  seize  the  connection  that  exists  between 
the  description  and  the  heterogeneous  individuals  which  he 
may  have  beneath  his  eyes.  In  a  word,  my  method  of  description 
aims  above  all  at  generalizing,  and  requires  that  the  reader  should 
generalize  likewise.  It  can  hardly  suit  the  amateur  inclined  to 
lose  himself  in  a  multiplicity  of  details,  for  whom  the  collection 
takes  the  place  of  nature,  and  for  whom  the  determination  of  an 
individual  is  the  final  purpose  of  the  study  of  a  species. 

From  the  principles  just  laid  down,  it  follows  that  in  the  extreme 
subdivisions  of  genera,  I  have  usually  preferred  the  characteristics 
taken  from  the  form  to  those  taken  from  the  color.  Undoubtedly 
it  is  less  convenient  for  the  reader,  for  the  natural  method  is 
always  less  easy  to  follow  than  the  empirical  systems ;  never- 
theless, I  think  that  it  is  preferable  to  proceed  in  that  wise,  for 
whatever  may  be  done  to  seek  the  natural  method,  a  large  portion 
of  empiricism  is  sure  to  remain,  as  I  shall  endeavor  to  show  in 
the  study  concerning  the  filiation  of  the  species.  •  We  cannot, 
therefore,  absttiin  too  carefully  from  classification  of  empirical 
elements.* 

I  It  is  ueoessary  to  observe  on  this  head  that  no  absolute  rule  can  be 
laid  down  as  to  the  subordination  of  characteristics.  To  be  sure,  forms 
varying  less  than  colors,  they  offer,  in  general,  characteristics  more  im- 
portant than  the  latter;  but  there  is,  however,  now  and  then  a  case  in 
which  the  colors  are  more  fixed  than  certain  forms,  and  assume  a  real 
importance — for  instance,  as  being  the  stamp  peculiar  to  a  certain  geo- 
graphical zone.  Thus,  the  division  Ilypodynerm  (((enns  Odynerus)^  which 
depends  greatly  on  the  colors  and  faoies,  and  which  comprises  the  most 
divergent  forms.     In  this  case,  the  livery  becomes  the  stamp  of  a  fauna, 
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DIVERSE  OBSERVATIONS 
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STUDY  OF  HYMENOPTERA  IN  GENERAL  AND  THAT  OP  THE 

VESPID^  IN  PARTICULAR. 

Observations  relative  to  the  Synonymy. 

1st.  I  make  it  a  rule  always  to  respect  the  most  ancient  name; 
however,  if  it  is  wrongly  constrncted  and  if  it  can  be  rectified 
without  inconvenience,  I  do  not  scruple  to  correct  it.  Thus  I 
spell  Rhynchium  instead  of  Rhygchium  Latr. — Odynerus  Bus- 
tellosi  instead  of  0.  Rnstellos  Sauss.,  etc. 

2d.  When  two  different  names  have  been  affixed  at  the  same 
date  to  the  samo  species,  I  prefer  that  of  the  two  which  has  been 
employed  by  the  next  subsequent  autlior. 

3d.  I  add  the  name  of  the  author  of  a  species  only  to  its  specific 
name.  Consequently  when  the  genus  changes,  I  nevertheless 
maintain  for  the  species  the  name  of  the  author  who  first  named 
it.  Thus,  I  write:  Odynerus  4^ens  Lin.,  although  Linnseus  has 
described  this  species  under  the  name  Vespa  A-dens. 

Montezumia  Leprieurii  Spin.,  although  Spinola  has  described 
the  species  under  the  name  of  Odynerus  Leprieurii, 

Otherwise  no  author's  name  would  long  keep  its  ground ; 
besides  those  who  act  differently  do  so  in  order  to  substitute 
their  own  names  for  that  of  the  primitive  describer.  Such  a 
proceeding  cannot  be  too  strongly  censured. 

Let  it  not  be  said  that  there  are  drawbacks  to  the  advantages 
of  that  nomenclature,  for  if  it  be  desirable  to  know  the  complete 
name  as  given  by  the  first  author,  it  will  be  found,  such  as  it  is, 
in  the  synonymy. 

4th.  I  admit  neither  collection  names,  nor  manuscript  names, 
nor  in  letteris  names.  I  admit  for  author's  name  only  the  name 
of  him  who  has  first  described  the  species  or  genus. 

Any  other  manner  of  acting  becomes  the  source  of  profitless 
research  and  of  waste  of  time.     Whoever  is  anxious  to  affix  his 


and  is  very  important.  In  the  succession  of  species  it  is  generally  observed 
that  the  colors  vary  much,  even  when  the  forms  remain  fixed  (or  vary 
less);  bat  there  are  other  oases  in  which  it  ia  color  that  remains  stationary 
whilst  the  forms  vary. 

B 
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name  to  a  species  that  another  has  the  task  of  describing,  may 
for  this  purpose  publish  previously  a  short  diagnosis  under  his 
name  in  any  journal. 

Observation  relative  to  the  Types  in  Description. 

In  insects  in  general,  the  female  represents  the  type  of  the 
species.  Though,  in  exceptional  cases,  the  male  may  be  the 
larger,  the  more  beautiful,  and  at  times  with  unusual  appendages, 
he  remains  always  more  variable  than  the  female.  Among  the 
Hymenoptera,  the  males  have  hardly  any  other  part  to  play  than 
a  passive  one;  the  other  sex  it  is,  which  alone  develops  that 
remarkable  activity  which  manifests  itself  in  the  interesting 
habits  of  these  insects.  The  females  are  larger  and  more 
stable  in  their  forms  and  colors.  The  slightest  examination 
renders  it  apparent  that  it  is  among  the  females  the  type  of  the 
species  is  to  be  sought  for,  and  by  no  means  among  the  males. 
In  the  Yespidae,  especially  among  the  Solitary  Wasps,  the  males 
are  small  and  variable ;  at  times,  one  would  be  inclined  to  con- 
sider them  as  abortions ;  they  do  not  offer  us  good  differential 
characteristics  as  the  females,  and  they  are  to  be  determined 
only  by  the  tentative  method  in  referring  them  "de  visu"  to  their 
respective  females. 

There  exists  a  number  of  species  of  which  the  males  resemble 
each  other  so  far  as  not  to  be  distinguishable.  This  may  bo  seen, 
for  instance,  among  certain  Odynerus,  but  it  is  especially  among 
the  ScoLiA  that  this  phenomenon  appears  in  all  its  intensity. 
There  is  a  whole  category  of  species  in  the  genus  Elis  of  which 
the  females  offer  differences  the  most  extreme,  but  of  which  the 
males  are  so  confounded  that  they  cannot  be  distinguished  from 
each  other.  What  is  most  remarkable  on  this  score  is,  that  these 
species  are  to  be  found  spread  over  every  continent,  and  that 
each  continent  numbers  several  of  them.     Thus: — 

America  :    Elis plumipes,  limosa,  trifaHciata,  dorsata,  etc. 
Africa:        Elis   collaris,  capensis,   elegans,   ofricana^  fascia- 

tella,  etc. 
Asia:  Elis  Ihoracica,  annulata,  marginella,  limbata. 

Australia:  Elis  radala,  Z-cincta,  etc. 
Europe :      Elis  villosa. 
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Some  of  these  species  may  doubtless  be  distinguished  by  their 
size  {E,  villo8a)j  or  by  the  examination  of  their  wings  (E.  Z- 
cincta) ;  but  in  most  cases,  if  it  is  not  known  where  they  come  from, 
there  is  no  possibility  of  determining  them,  not  even  of  referring 
by  sight  to  their  females. 

The  same  fact  may  be  noticed  in  a  very  developed  state  among 
other  species  of  Elis  which  present  another  system  of  coloring, 
and  which  forms  a  part  of  the  subgenus  Trielis.     Thus  the 

Elis  interrupta  (Europe) — texensis  (Texas) — Xantiana  (Cali- 
fornia), 

though  offering  females  very  different  from  each  other,  coincide 
in  the  males. 

I  do  not  pretend  to  affirm,  however,  that  all  these  males  are 
perfectly  identical.  I  only  mean  that  they  are  so  close  neighbors 
that  I  have  not  succeeded  in  finding  between  them  differential 
characteristics  which  appear  to  distinguish  them. 

The  preceding  will  suffice  to  show  that  the  femaie  ought,  at 
all  events,  to  be  taken  as  type  of  the  species. 

Preparation, 

In  a  great  many  collections,  it  is  usual  to  spread  the  wings 
and  legs  of  the  hymenoptera.  This  is  mere  amateur's  work,  of 
no  utility  for  study,  sometimes  even  quite  opposed  to  the  purpose 
in  view,  by  dissimulating  the  character  of  the  insects  instead  of 
exposing  it  to  view.  This  practice  is  to  be  regretted,  moreover, 
by  its  increasing  the  value  of  the  insects,  on  account  of  the  time 
and  expense  wasted  thereby,  so  that  one  is  loath  afterwards  to 
place  them  in  the  softener  when  it  becomes  necessary  to  dissect 
the  mouth. 

It  is  usual  with  me  to  prepare  each  of  my  insects  only  when 
about  to  study  them,  because  by  so  doing  I  can,  after  having 
softened  them,  give  them  whatever  arrangement  may  be  best  cal- 
culated for  bringing  into  relief  such  special  characteristics  as  are 
particularly  useful  in  the  group  to  which  it  belongs.  As  the  use- 
ful characteristics  are  not  the  same  in  each  group,  the  preparation 
ought  to  vary  according  to  the  species.  Of  the  Epipona  %  the 
mandibles  are  to  be  opened,  the  legs  to  be  stretched  downwards, 
so  that  it  may  be  possible  to  examine  distinctly  the  haunches  and 
thighs;   of  the  Odynerus  S,  approximate  to  the  group  of  0. 
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nasidenSj  the  antennfie  are  to  be  lengthened  out,  in  order  to  judge 
of  their  terminations,  etc. 

For  almost  all  the  Solitary  Wasps,  but  particularly  for  the 
Odynerus,  it  is  essentially  necessary  to  be  able  to  distinguish 
clearly  the  characteristics  of  the  metathorax.  Now  this  cannot 
be  effected  otherwise  than  by  separating  the  wings  in  a  trans- 
verse direction  or  rather  downward,  and  by  bending  the  abdomen 
downward  as  far  as  possible,  the  basis  of  which  will,  by  this 
means,  become  at  the  same  time  easy  to  study.  This  posture  is, 
evidently,  very  different  from  that  given  to  the  insects  by  spread- 
ing them  out.  I  can  aGBrm,  that,  whenever  one  has  neglected  to 
give  the  insect  this  posture,  the  metathorax  and  the  abdomen 
present  themselves  under  the  most  delusive  aspect,  and  may  give 
rise  to  the  most  serious  misconceptions.  As  to  describing  an 
Odynerus  properly  without  having  taken  this  precaution,  it  is  an 
impossibility.  One  may,  if  need  be,  bend  downwards  the  abdo- 
men without  softening  the  insect;  but  then,  if  the  wings  are 
directed  backwards,  even  obliquely,  they  are  enough  in  the  way 
to  produce  delusive  appearances  when  the  magnifying  glass  is 
used. 

These  observations,  true  especially  for  the  Odynerus,  apply 
likewise  to  all  the  sessile  ventratcd  or  semi-pedicellated  Yespid®. 

On  the  Determination  of- insects. 

There  are  two  manners  of  proceeding,  for  the  determination  of 
insects.  One  is  analytical,  the  other  synthetical,  the  former 
employed  by  amateurs,  the  latter  by  naturalists.  The  first  ifiethod 
consists,  when  having  taken  an  individual  insect,  in  turning  over 
the  leaves  of  a  book  in  search  of  the  name  of  the  species  till  one 
supposes  to  have  hit  on  the  description.  This  method  seldom 
leads  to  certainty,  often  to  error. 

The  second  method  requires  a  collection  as  numerous  as  possi- 
ble in  individuals.  To  procure  it,  the  entomologist  ought  before 
all  things  to  devote  his  efforts  to  a  persevering  and  active  chase 
after  specimens.  The  greater  the  number  of  the  representatives 
of  each  species,  the  more  certain  the  determination  will  become. 
In  difficult  performances,  we  must  always  begin  with  the  more  easy 
and  proceed  from  the  simple  to  the  complex.  We  must,  there- 
fore, start  by  separating  the  most  salient  and  most  easy  genera  to 
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study  them  first.  Afterwards  we  omst  continue  by  way  of  elimi- 
uatiou.  Aq  it  is  for  the  difficult  genera,  that  it  is  especially 
important  to  adopt  a  good  metliod,  let  us  choose,  for  instance,  the 
genus  Odynerus  and  its  approximates;  it  surely  will  answer  our 
purpose  thorouglily.  Let  us  suppose  that  the  pedunculiventrated 
genera  have  already  been  separated  and  that  we  have  remaining 
only  the  scssiliventrated,  say  the  genera  Alaslor,  Monobia,  Flero- 
chylus,  Odynerua, 

First  we  will  exclude  the  Alaslor,  by  the  process  of  viewing 
of  the  wings.  Scarcely  any  other  will  remain  than  the  Odyncrus 
and  the  Monobia;  their  species  will  at  first  appearance  strike 
one  as  an  inextricable  jumble. 

For  the  moment,  we  will  not  trouble  ourselves  about  the 
Monobia,  which  are  rare  and  southerly  species.  We  will,  there- 
fore, begin  by  confining  ourselves  to  setting  aside  the  AncialrO' 
cerus  and  the  Symmorphus,  characterized  by  the  suture  of  the 
first  abdominal  segment,  and  we  can  then  enter  directly  on  the 
study  of  the  species.  But  even  here  we  will  advance  as  far  as 
possible  without  the  assistance  of  books. 

The  next  operation  consists  in  sorting  out  the  males  and  females 
in  order  to  occupy  ourselves  exclusively  with  the  latter.  With 
a  little  practice  this  separation  proceeds  rapidly,  since  the  males 
of  the  northern  regions  are  distinguishable  mostly  by  their 
entirely  yellow  clypeus.  For  whatever  may  concern  the  excep- 
tions (either  from  the  females  ofl*ering  the  same  character,  or  from 
the  males  not  offering  it)  one  has  still  as  object  of  consultation, 
the  form  of  the  antennae,  organs  which  in  most  males  are  more 
generally  terminated  by  a  hook  or  a  spiral.  At  last,  as  a  final 
resource,  and  as  an  infallible  means,  w^c  remove  all  doubts  by 
counting  the  number  of  abdominal  segments.  The  %  have  only 
7,  the  9  only  6. 

We  will  first  occupy  ourselves  only  with  the  9  and  will  group 
the  individuals  by  species  on  small  boards.  This  is  a  work  of 
time  and  patience.  To  succeed,  we  will  make  use  of  every 
appreciable  characteristic,  even  of  the  most  empirical  ones.  In 
sorting  out  in  this  manner,  the  colors  are  always  of  the  greatest 
assistance  because  they  are  obvious  to  the  eye.  One  must,  as 
much  as  possible,  subordinate  the  importance  of  the  spots  to  a 
graduated  order,  in  beginning  with  the  most  fixed  and  character- 
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istic,  as  for  instance  the  spots  on  the  scutellum  and  of  the  post- 
scatellam.     Thus : — 


«  «  tt  ti  it 


«  it  <i  <i  tt 


Range  together  all  the  species  with  post-scntellum  alone  yellow. 

scutellum  alone  spotted  yel- 
low, 
scutellum  and  post-scutelluin 
both  spotted,  etc. 

Then  come  the  anterior  and  posterior  borders  of  the  prothorax; 
then  the  stripes  of  the  abdomen,  the  spots  of  the  metathorax,  etc. 

Thus  you  come  to  form  more  species  than  are  really  existing, 
every  variety  becoming  a  species ;  but,  no  matter,  the  work  of 
reducing  will  at  last  arrive  and  will  be  easily  carried  through 
when  species  shall  have  been  studied  and  known,  as  it  were,  by 
heart. 

Then  we  may  look  into  books  and  try  to  determine  each  species 
while  having,  beneath  one^s  eyes,  the  ensemble  of  individuals. 

Here  we  can  get  on  only  by  groping  about  a  long  time  in 
uncertainty.  Often  after  comparing  these  similar  individuals  we 
shall  detect  two  species  which  at  first  had  been  confounded. 

The  determination  can  be  carried  on  by  two  inverse  proceed- 
ings. After  having  sorted  out  apart  by  one's  own  observations 
the  greater  number  of  species,  the  entomologist  often  knows  them 
already  suflScicntly  to  guess  to  what  species  such  and  such  a 
description  belongs.  He  can,  therefore,  either  start  from  a  species 
and  seek  the  description  which  suits  it,  or  start  from  a  description, 
and  in  passing  in  review  his  series  seek  to  what  species  this  de- 
scription is  adapted.*  Moreover,  these  two  manners  of  proceeding 
verge  into  each  other  repeatedly,  when  one  has  beneath  one's 
eyes,  a  large  ensemble  of  well -separated  species.  Indeed,  when 
making  use  of  the  first  proceeding,  one  often  falls  into  the  second, 
for  one  is  often  struck  with  the  description  of  such  and  such  a 
salient  character  which  one  recollects  having  observed  in  a  species. 
Thus  the  search  after  one  species  leads  to  the  determination  of 
another.  The  work  hasten^  along  with  accelerated  motion  and 
leads  to  results  the  more  certain  as  each  species  is  represented 
by  a  larger  number  of  individuals  comprising  most  of  the  possible 


*  For  this  pnrpose  short  descriptions,  i.  e.,  diagnoses^  whioh  may  at 
once  be  committed  to  memory,  are  very  useful. 
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Tarieties.     In  this  entirely  empirical  labor,  any  process,  even 
expedients  are  allowable. 

Nevertheless,  when  one  gets  to  the  groups,  in  which  the  species 
lie  close  together,  one  is  often  puzzled,  and  there  remains  no  way 
of  exclusion. 

Once  the  females  determined,  proceed  to  an  analogous  sorting 
out  and  grouping  of  the  males  l)y  species.  Attribute  to  each 
female  species  its  respective  male,  beginning  by  the  more  easy 
and  proceeding  always  by  way  of  exclusion.  This  is  a  tentative 
work,  in  which  one  succeeds  satisfactorily  only  when  familiarized 
with  a  group  which  is  being  studied. 

As  to  separating  at  the  outset  the  Monobia  from  the  Odynerua, 
the  Symmorphus  from  the  AnciHrocerus,  the  Odynerus  from  the 
Epipona,  that  cannot  be  done  without  being  well  acquainted  with 
these  groups  so  as  to  place  therein  at  once  the  insects  according 
to  their  facies.  If  one  is  not  far  enough  advanced  to  do  so,  this 
separation  will  result  quite  naturally  from  the  work  of  determi- 
nation ;  nevertheless,  to  distinguish  the  Monobia^  it  will  be  neces- 
sary to  dissect  the  mouth. 

With  that  operation,  we  may  finish,  because  we  shall  have  no 
more  to  seek  but  among  a  small  residue  of  species,  whereas  had 
we  begun  by  establishing  that  distinction,  we  should  have  been 
obliged  to  dissect  the  mouths  of  all  the  Odynerus  which  have  been 
excluded  from  this  operation  by  the  mere  fact  of  their  determina- 
tion. A  work  of  determination  made  according  to  this  manner 
of  proceeding  will  afford  synoptical  views  that  alone  will  permit 
one  to  appreciate  the  true  relations  of  species.  Better  than  any 
other,  it  will  prepare  the  entomologist  to  give  comparative 
descriptions  taken  from  a  general  point  of  view  which  will  not 
lose  itself  in  worthless  details. 
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C.  Abdomen  tilightly  fusiform,  enlarging  as  far  as  the 

extremity  of  the  2d  segment ;  the  Ist  segment  a 
little  funnel-shaped,  divided  by  a  feeble  longitu- 
dinal groove.     Thorax  lengthened       .         .         »  137 

Gen.  Nortonia  Sauss 139 

Gen.  Rhynohium  Lair 142 

Gen.  Odyneras  Latr 143 

Definition  of  the  sabigent^ra 149 

Subgenus  Symmorphus  Wesm 151 

a.  Segments  1-4  of  the  abdomen  bordered  with  yellow  152 

6.  Segmentsl,3, 4  of  the  abdomen  bordered  with  yellow  153 
c.  Segments  1,  2  only,  of  the  abdomen  bordered  with 

yellow  .         .         .*" 155 

Subgenus  Ancistrocerus  Wesm 157 

Division  Ancistrocerus  (properly  speaking)    .         .         .  157 
Table  to  assist  in  the  determination  of  the  species  of 

Ancistrocerus     .         .         •         .         .         .         .  158 

I.  Metathorax  having  its  concavity  angulate,  bordered 

all  around  by  trenchant  ridges       .         .         .  159 

A.  Form  lengthened,  slender         ....  160 

B.  Form  still  lengthened,  but  less  slender     .         .  163 

C.  Body  more  gathered,  normal,  but  the  thorax 

still  sensibly  longer  than  wide  .  .  .  167 
a.  Metathorax  destitute  of  strong  spines  .  .167 
6.  Metathorax  having  two  strong  spines     .         .173 

D.  Form  very  stubbed.     Thorax  cubical,  nearly 

as  long  as  wide  .         .         .         .  ,      .         .     175 

II.  The  concavity  of  the  metathorax  forms  no  distinct 

lateral  angles 177 

A.  Posterior  face  of  metathorax  remaining   mar- 

gined, but  without  distinct  angles.     Body 

slender,  elongate 177 

a,  Post-SCO tel  strongly  tmnoate  .         .         .177 

5.   Post-scutel  not  truncate,  angulate  posteriorly     179 

B.  Metathorax   not   distinctly  marginate.      Body 

not  slender,  of  normal  form        .         .         .180 

a.  Abdomen  nearly  conical.     The  border  of  the 

2d  segment  not  reflexed.    Body  velutinous     180 

b.  Abdomen  more  ovalo-oonioal;  the  border  of 

2d  segment  rugose  or  reflexed    •        .        .    181 


ANALYTICAL   TABLE.  xxix 

PAOB 

c.  Abdomen  not  as  sestsile;  its  first  segment 
distinctly  narrower  than  the  second,  which 
is  in  tlie  shape  of  a  hawk's  6f//,  with  a 
reflexed  margin.  Metathorax  not  excavated 
in  the  form  of  a  wide  cavity,  but  of  a  wide 

cliannel 188 

Division  Stenancistrocerus 189 

Table  to  ai^Hi^t  in  the  determination  of  the  species  of 

Division  Stenancistrocerus        ....     191 

1.  Form  lengthened.    Metatliorax  prolonged  norizon- 

talljr  behind  the  post-scuiel,  tlien  truncate  ver- 
tically, etc.        .         .         .         .         .         .         .     192 

2.  Form  Yery  slender.     Metathorax  not  so  distinctly 

produced  behind   the  post-scutel ;    its  con- 
cavity large,  etc 195 

A.  First  segment  of  the  abdomen  rather  funnel- 

shaped  or  bell-shaped,  truncate  anteriorly    .     195 

B.  First  segment  of  the  abdomen  in  form  of  a  pro- 

longed bell,  rather  squarely-rounded,  about 
as  wide  as  the  second  segment,  not  con- 
tracted before 198 

a.  First  segment  sharply  truncate  anteriorly     .     198 

b.  First  abdominal  segment  more  rounded  ante- 

riorly, rather  like  a  square  bell  .        •     190 

3.  Form  slender,  but  the  abdomen  sometimes  slender, 

sometimes  ovoid,  especially  among  the  % . 
The  first  segment  cupuliform,  narrower  than 
the  2^1,  having  the  sutnre  indistinct,  often 
presenting  a  transverse  fiuting  bordered  by 
two  traces  of  sutures.  Concavity  of  the 
metathorax  generally  small,  its  borders  in- 
distinct        206 

a.  Suture  of  the  first  abdominal  segment  rather 

strong ;  excavation  of  the  metathorax  some- 
what distinctly  margined  ....     206 

b.  Suture  of  the  first  abdominal  segment  not  so 

strong.     Excavation  of  metathorax  having 

its  edges  rounded,  without  precise  limits  .     203 

Division  Ilypancistrocerus 210 

Division  Ancistroceroides         .         .         .         .         .         .211 

Subgenus  Odynerus  Latr,  (sensu  strictiore)         .         .         .212 

Division  Ilypodynerus 213 

Table  to  assist  in  distinguishing  the  species  of  the  Divi- 
sion Hypodynerua     .         •         .         .         .         .216 
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L  First  segment  of  the  abdomen  bell-shaped,  pjri- 
form,  UDiformly  a  little  comb-shaped.  Appear- 
ance of  Moutezumia 218 

II.  First  segment  of  the  abdomen  oflfering  an  ante- 
rior and  a  superior  face  separated  by  a  »ori  of 
transverse  ridge  or  swelling  (the  trae  Hypo- 
dynerus) 219 

A.  Form    lengthened;    first    abdominal    segment 

small,  nodiform  or  peduuculiform,  very  much 
narrower  than  the  2d ;  its  anterior  face  in  a 
lengthened  triangle 219 

B.  Form  shorter,  wider ;  first  segment  wide  on  its 

posterior  border;  its  anterior  face  in  the 
form  of  an  equilateral  triangle  and  a  little 
pedicellate ;  its  superior  face  large    .         .     222 

a.  Wings  rufous  along  the  anterior  band  .        .     222 

b.  Wings  fuscous,  with  violet  iridescence  .     224 

C.  Form  very  wide,  short  and  depressed,  first  seg- 

ment very  wide ;  its  anterior  face  sessile,  in 
the  form  of  a  wide  triangle  ;  its  superior  face 
very  short,  3-4  times  as  wide  as  long  .     225 

D.  Form   also  quite   chubby,  but   not   so  much 

depressed  ;  metathorax  rounded,  flat  or  con- 
vex behind,  smooth,  without  marginal  edges ; 
first  segment  of  the  abdomen  very  short ;  its 
superior  face  transverse-linear.    (Appearance 
of  a  Vespa.)  .  ....     227 

Division  Pachodynerus    .         .  ....     228 

Table  to  assist  in  distinguishing  the  species  of  the 

Division  Pachodynerus 229 

Ist  Section. — Thorax  cubical  (at  least  among  the 
males)  or  square,  lengthened.  Abdomen  coni- 
cal ;  the  first  segment  very  large,  as  wide  as 
the  second 230 

A.  All  the  segments  except  the  first  bordered  with 

yellow 231 

a,  Metathorax  forming  a  lateral  angle  on  each 

8ide    .         .         .        .         .         .         .         .231 

b.  Metathorax  rounded,  not  forming  on  each  side 

a  dentiform  angle        ....  236 

B.  All  the  abdominal  segments  margined  with  yel- 

low or  rufous 237 

a.  Superior  edges  of  metathorax  not  sharp        .     237 
6.  Superior  edges  of  metathorax  sharp      •        .     238 


ANALYTICAL   TABLE.  XKXl 

PAOB 

G.  Ouljr  the  first  two  abdominal  segments  margined 
witli  yellow.     (The  3d  and  4th  sometimes 
indistinctly  marginate.)        ....     240 
2d  Section. — Form  more  lengthened ;  thorax  length- 
ened square  or  retracted  behind.    Abdomen 
less  conic,  more  cylindrical  or  depressed   .     244 
a.  All  the  segments  of  the  abdomen,  except  the 

first,  bordered  with  yellow  .         .         .     244 

6.  Abdomen  raried  with  black  and  mfons         .    245 

Division  Odyueriis 247 

Table  to  assist  in  distinguishing  tl>e  Division  Odynerus 

and  Stenodyneru:*,  with  regard  to  Pachodynerus       .     247 
Table  to  assist  the  determination  of  the  species  of  Divi- 
sion Odynerus 249 

Section  I. — Post-soutel  sharply  truncate;  its  trans- 
verse edge  often  crenulate.  Abdomen  conical 
or  ovate-conical;  the  second  segment  not 
strangulated  at  base;  the  first  segment  in- 
cluding it  very  naturally  ....  252 
1.  Posterior  plate  of  metathorax  angulate,  forming 

on  each  side  a  lateral  dentiform  angle  .  252 
A.  Concavity  of  the  metathorax  polygonal,  mar- 
gined with  straight  or  arcuate  ridges, 
which  form  at  their  meeting  a  sharp  angle. 
The  superior  lateral  edges  superiorly  ter- 
minating in  a  tooth  or  eminence,  sepa- 
rated from  the  post-scutel  by  a  deep 
fissure,  or  by  a  notch     ....     252 

a.  Ridges  of  the  metathorax  very  salient;  its 

posterior  face  excavated        .         .         .     252 

*  Posterior  margin  of  2d  and  3d  abdominal 

segments  refiexed        ....     252 
**  Posterior  margin  of  2d  and  3d  abdominal 
segments  not  refiexed,  but  impressed 
and  rough 255 

b.  The  hinder  face  of  metathorax  more  flat- 

tened ;  its  superior  edges  not  so  salient    262 

*  The  superior  ridges  forming  two  elevated 

spines  behind  the  post-scutel      .         .     262 
*♦  Tlie  superior  edges  of  metathorax  very 
slight,  only  forming  behind  the  post- 
scutel  two  vertf  small  teeth         .        .     264 
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B.  Metatborax  as  iu  Section  A,  bnt  the  saperior 

edges  of  its  Liuder  plate  not  bo  niucb 
elevated,  no  longer  forming,  in  the 
females,  distinct  teeth  behind  the  post> 

soatel,  etc 2G5 

a.  Metatborax  excavated ;  edges  straight       .     2G5 
6.  Metatborax  more  flattened ;    the  superior 

edges  roughened,  not  acute    .         .         .     2G8 

C.  Hinder  plate  of  metatborax  no  longer  mar- 

gined superiorly  by  sharp  edges ;   lateral 

angles  still  existing 270 

2.  Posterior  plate  of  metatborax  orbicular  or  more 
or  less  rounded,  not  forming  on  each  side 
a  distinct  dentiform  angle  ....     281 

A.  Posterior  plate  of  metatborax  still  margined 

with  sharp  edges,  salient  in  its  superior 
part,  and  forming  on  each  side  at  the 
summit  a  tooth  or  elevation,  separatt^d 
from  the  post-scutel  by  a  fissure  (some- 
times very  small)  .....     281 

a.  Tlie  concavity  deep,  excavated,  with  sali- 
ent ridges.  Abdomen  conical ;  its  base 
sharply  truncate 281 

6.  Poi«terior  plate  of  metatborax  less  exca- 
vated; its  marginal  edges  but  slightly 
salient,  although  still  sharp.  Abdomen 
ovate-conical,  slightly  attenuated  at  base    285 

B.  Posterior  plate  of  metatborax  no  longer  mar- 

gined with  sharp  ridges,  and  not  forming 
post-scutellar  teeth         ....     290 

a.  Posterior  plate  of  metatborax  much  exca- 

vated, margined  with  salient,  blunt,  and 
rough  edges 290 

b.  Posterior  plate  of  metatborax   more  flat- 

tened; its  margins  rounded  and  punc- 
tured       292 

Section  IL — Body  yet  stubbed,  not  slender,  nor  cylin- 
drical. Abdomen  not  conical,  but  still  ses- 
sile ;  the  1st  segment  smaller  than  the  2d, 
as  strongly  or  more  strongly  punctured  than 
the  2d  ;  the  2d  constricted  at  base  to  fit  into 
the  first  and  more  or  less  deformed ;  having 
its  margin  very  strongly  canaliculate  and 
reflexed,  and  more  or  less  swelled  before 
the  channel 297 
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A.  Metathorax  not  narrowed  below,  mnoli  exca- 

vated, with  very  sharp  edges  ;  post-scatel 
bitubercalate ;  abdomen  quite  deformed    .     297 

B.  Metathorax  triacgalar,  narrowed  posteriorly, 

not  so  maoh  excavated,  with  sharp  supe- 
rior ridges.  Post-scutel  not  crested.  Second 
abdominal  segment  channelled  and  reilexed, 

scarcely  swollen 299 

Division  Stenodyuerus *   .     301 

Table  to  assist  in  the  determination  of  the  Stenodyneri    304 

I.  Metathorax  having  its  xK>8terior  plate  superiorly 

terminated  by  two  erect  teeth,  or  by  au  erect 
crest 309 

A.  Metatborax   not  prolonged   beyond  the  post- 

scutel,  but  truncate  at  its  apex,  posteriorly 
excavated,  angnlate  on  each  side  ;  the  supe- 
rior edges  of  the  posterior  plate  terminating . 
in  two  erect  spines,  which  are  separated  from 
the  post-scutel  by  deep  fissures     .         .         .     309 

B.  Metathorax    truncate,   excavated ;    superiorly 

margined  by  an  arcuate  ridge,  rather  crenu- 
late,  separated  on  each  side  from  post-scutel 
by  a  fissure 310 

C.  Form  not  very  slender.     Metathorax  produced 

horizontally  beyond  the  post-scutel;  then 
vertically  truncate;  the  post-scutel  quite 
enveloped  by  it  posteriorly,  not  reaching  up 
to  the  edge  of  the  posterior  face  of  metathorax ; 
thS  posterior  face  of  metathorax  superiorly 
terminating  in  an  erect  crest,  parted  by  a 
fissure.  Vertex  in  9  having  two  pilose  tu- 
bercles   311 

II.  Metathorax   not  forming  erect  spines  or  crests 

behind  the  post-scutel.    Its  superior  face  not 
produced  behind  the  post-scutel.     This  last 
not  posteriorly  truncate,  but  angular.     Post- 
scutel  generally  yellow,  scutel  usually  black    312 
1.  Body  slender,  cylindrical.     Concavity  of   the 
metathorax  wide,  sometimes   rather   dis- 
tinctly limited.     First  abdominal  segment 
bell-shaped,  rather  elongate,widely  rounded 
anteriorly,  sessile  or  subsessile.     Thorax 
rather  elongate,  vaulted,  subcylindrioal    .    312 
G 
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A.  Metathorax  slight]^  prolonged  ander  the  post- 

scutel  beyond  it,  being  truuoate  before ; 
it3  concavity  margined  with  sharp  edges, 
nearly  angalate  on  each  side 
Abdomen  slender,  ojlindrioal ;  first  seg- 
ment as  wide  as  the  second.  Body  vel- 
vety         313 

B.  MetatlK)rax  scarcely,  or  not  distinctly  pro- 

duced under  the  post-scntel,  beyond  it  . 
Abdomen  elongate,  cylindrical,  with  ihe  Ist 
segment  as  wide  as  the  2d,  elongate ;  or 
ovoid-elongate  with  the  1st  segment  a 
little  narrower,  rounded        .         .         .     313 
*  The  1st  and  2d  abdominal  segments  each 
adorned    with   two  yellow   spots,    or 
fasciae  beside  their  marginal  fascia     .     313 
♦♦  Only   the    second    abdominal    segment 
adorned  with  two  yellow  spots  which  • 
are  often  wanting,  principally  in  the 

males 321 

♦**  No  free  yellow  spots  on  the  first  two 

abdominal  segments  .         .         .     327 

2.  Form  less  cylindrical,  not  much  elongated,  the 
thorax  often   short,  and  wide  anteriorly,  . 
contracted  posteriorly.     Metathorax  more 
convex,   rounded ;    its    fossette    generally 
small,  bnt  Hlways  distinct.    Abdomen  ovoid 
or  irregular,  the  first  segment  narrower  than 
the  Second,  not  truncate  antrrioily,  not  as 
seshile;  second  segment  more  swelled  than 
in  the  preceding,  short  and  convex,  con- 
tracted at  base  to  fit  into  the  fir:4t       .         .     332 
A.  Form  rather  stoater,  abdomen  ratber  wide  in 
the  middle,  but  yet  attenuated  before. 
The  fossette  of  the  posterior  face  of  meta- 
thorax rounded,  always  distinct     .         .     333 

a.  Thorax  but  slightly  adorned  with  yellow; 

(sometimes  quite  black,  with  a  yellow 
spot  under  the  wing)  ;  post-scntel  quite 
black  or  adorned  with  two  yellow  dots   .     333 

b.  Anterior  margin  of  prothorax  adorned  with 

yellow,  bnt  not  th«»  posterior  margin ; 
the  yellow  fascia  often  bilobed  or  inter- 
rupted. Fossette  of  metathorax  large, 
rather  triangular,  occupyini?  nearly  the 
whole  width  of  the  metathorax    .        .     334 
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*  Sometimes  there  are  two  little  free  spots 

ou  tbe  2d  abdominal  segments    . 
**  No  lateral  yellow  spot  ou  the  abdomen  . 

c.  Posterior  margin  of  prothorax,  and  often 

also  the  anterior  margin  bordered  with 
yellow.     (Insects  often  velvety.)   . 

d.  Prothorax  quite  yellow  above.     Soatel  and 

post-scutel  yellow  ...... 

3.  Body  elongate,  slender  ;  the  abdomen  especial- 
ly, very  slender.     Metathorax  convex,  having 
no  longer  a  distinct  excavation,  bat  sooner 
parted  by  a  large  groove,  which   separates 
its  two  cheeks.     Abdomen  slender,  spindle- 
shaped;   the  first  segment  elongate,  funuel- 
shapeil,  sometimes  subpeduncnlate 
III.  Metathorax  n«t  produced  superiorly  beyond  the 
post-scntel,  convex;  its  hinder  face  parted 
by  a  deep  groove.     Post-scutel  truncate — 
having  a  sharp  edge  . 

A.  Metathorax  qnite  unarmed  superiorly 

B.  Metathorax  armed  superiorly  with  two  tuber- 

cles, sometimes  very  small 
Subgenus  Epiponus        .         .    ■ 
Division  Antepiponus  •    . 
Division  Epiponus   . 
Appendix  to  the  genus  Odyuerus 
Gen.  Leptochilus  Sauss, 
Gen.  Pterochilus  King. 
Gen.  Ctenochilus  Sauss, 
Gen.  Alastor  Lepel.  St,  Farg, 
Gen.  Smitliia  Sauss.  .         .         .  ' 
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Family  VESPID^. 

Characters. — Wings  folded  longitudinally  when  at  rest. 
Protliorux  extended  backward  as  far  as  the  origin  of  the 
wings. 

Mouth.  Mandibles  variable.  Lipquadrifidorquadrilobed, 
sometimes  only  bifid;  labial  palpi  not  having  more  than 
four  articles;  maxillary  not  more  tlian  six  articles. 

Antennse  elbowed,  forming  either  a  lengthened  or  a  sub- 
filiform  club,  composed  of  twelve  articles  in  the  females, 
and  thirteen  in  the  males. 

Ej/es  emarginate  (except  Paragia), 

il/x/omen  sessile  (without  apparent  petiole)  or  pedicellate, 
composed  of  seven  segments  in  the  males  and  of  six  in  the 
females,  and  armed  with  a  retractile  sting. 

Legs  slender,  without  hairs. 

Winga  always  presenting  two  recurrent  nervures  and 
three  or  four  cubital  cells.    Both  sexes  are  always  winged. 

The  Vespidae  are  easily  recognized  by  their  folded  wings  (when 
at  rest).  It  is  true,  this  character  is  not  always  very  distinct, 
especially  among  the  Masarinm  and  Raphiglossinse^  but  in  X\\h 
case  one  identifies  them  with  certainty :  1st,  by  their  elhowcd 
antennae;  2d,  by  their  prothorax,  which,  instead  of  forming  a 
knobbed  or  transverse  collar,  offers  a  distinct  upper  surface,  pro- 
longed on  each  side  as  far  as  the  wing  scales;*  3d,  also  by  their 


*  As  among  the  Pomplliila  and  Pepsidm,  from  which  they  are  distin- 
gnislied  epp^cially  bjr  their  elbowed  antenus,  prolonged  into  clabs,  by 
tlieir  folded  wiugs,  etc. 

1  (I) 


2  HYMENOPTERA   OF   AMERICA.  [PART  1. 

general  appearance,  which  is  much  more  easily  detected  than 
described. 

The  habits  of  the  Vespidse  are  quite  different;  some  being 
social,  some  solitary,  living  by  rapine,  and  some  parasitic. 

These  three  moral  tendencies  correspond  to  the  special  forms 
which  characterize  the  groups,  into  which  we  have  separated  the 
following  subfamilies: — 

I.  Masari.njb,  or  Parasitic  Watfpa. — Wings  having  an  indistinct  duplica- 
tion. Anteniiffi  soinetimea  enlarged  into  a  club,  their  last  articles  often 
soldered  together.  Prothornx  generally  convex  before.  Scntel  superposed 
upon  post:4cutel.  Claws  of  tarsi  generally  unidentate ;  posterior  and  inter- 
mediate tibiffi  terminated  by  two  articulate  spines.     Lip  qnadrifid  or  bifid. 

Wings  having  but  three  cubital  cells.     Eyes  slightly  emarginate. 

II.  EuMENixiB  or  ODYNKRiy-s,'  or  Solitary  Wasps, — Wings  having  a  more 
distinct  duplication,  always  offering  four  cubital  cells.  Antenna)  subfili- 
form,  with  the  articles  distinct.  Lip  lengthened,  quadrifid.  Claws  of  the 
tarsi  unidentate. 

III.  Vrspina,  or  Social  Wasps, — Having  the  same  characters  as  the 
Enmeninse,  but  the  claws  of  the  tarsi  not  toothed ;  the  wings  always 
having  a  very  distinct  duplication ;  the  lip  short,  quadrilobed. 

The  JMasarhiBe  can  easily  be  distinguished  by  the  inner  neura- 
lion  of  their  wings,  etc.  ;  but  the  solitary  and  social  wasps  pre- 
sent so  few  distinctive  general  characters,  that  they  are  always 
puzzling.  It  will  hardly  be  deemed  superfluous  to  give  hore  a 
table  of  empirical  characters  which  may  assist  in  distinguishing 
them  in  every  case. 


'  In  my  "  Etudes  snr  la  Famille  des  Vespides'*  I  have  given  to  this  tribe 
the  name  of  Eumeniens  (Eumenina'.)^  after  the  oldest  genus  of  the  tribe. 
But  as  the  genus  Odyner us  is  much  more  important,  and  as  the  tribe 
VffipincE  is  named  after  a  sessile  genus,  I  have  thought  best  to  adopt  in 
preference  that  of  Odyneriens  (Odynerince)  for  the  sake  of  conformity  in  the 
Dames  of  both  tribes. 


VESPIDiB. 


SoH'ary  Wa*p».    (Odynorlnas.) 


Mandibles  oTteu  long  and  sharp,  or 
having  lateral  teeth.  Labial  palpi 
with  three  or  four  articles.  Maxil- 
lary palpi  with  three,  four,  five  or 
61 X  articles. 

Eyes  always  extending  to  the  base 
of  the  mandibles. 

Thorax  always  wide  and  tmncate 
before. 

The  second  abdominal  segment  al- 
ways the  largest,  widening  like  a 
bell,  and  like  a  socket  to  those 
following. 

Clypeus  variable,  emarginate,  biden- 
tate,  trnncate  or  ronnded  on  its 
inferior  border;  never  terminated 
by  a  tooth. 

Second  cnbitnl  cell  always  narrowed 
toward  the  radial. 

The  second  recurrent  nervure  some- 
times received  by  the  third  cubital 
cell. 


Social  Wasp».    (Ve«p5n«.) 


Mandi  bles  always  short  and  obi  iquely 
truncate,  with  the  teeth  rather  ter- 
minal.  Labial  palpi  always  with 
four  articles.  Maxillary  palpi  with 
five  or  six  articles. 

Sometimes  an  open  spare  between  the 
bai>e  of  the  mandibles  and  the  eves. 

Thorax  sometimes  strongly  contract- 
ed before. 

The  second  segment  sometimes  fun- 
nel-shrped.  The  third  segment 
in  that  case  the  largest  and  a  sort 
of  socket  for  those  following. 

Clypeus  often  cordifonn,  terminated 
by  an  angle  or  sort  of  tooth  or  by 
a  rounded  lobe. 

Second  cubital  cell  sometimes 
square. 

The  second  cubital  cell  always  re- 
cti ving  the  two  recarreut  nervures. 


Tbibe  MASARINiE. 

(ParaBitio  "WaBps.) 

Among  these  insects  one  notices  in  the  antennae  a  tendency  to 
consolidation  of  the  articles  and  to  a  rudimentary  condition  of  the 
maxillary  palpi,  as  in  general  among  parasitic  insects.  The 
abdominal  segments  among  some  species  are  constricted  at  the 
base  so  that  one  cannot  receive  another  within  it. 

The  wings  often  fold  with  difiSculty ;  they  offer  but  three  cubital 
ceils,  and  the  two  recurrent  nervures  always  terminate  upon  the 
second. 

The  lip  is  at  times  quadrifid,  and  sometimes  bifid.  When  bifid 
it  is  also  extensile  by  virtue  of  a  peculiar  mechanism.* 

We  know  as  yet  but  two  representative  genera  of  this  tribe  in 
America — one  of  which  forms  a  genus  limited  to  this  continent. 


■  See:  Saussure,  Etudes  snr  la  Famille  des  Vespides,  III,  23,  etc. ;  and 
Auoales  des  Sciences  Natarelles,  1857,  Vll. 
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Gen.  TRIMERIA  Sausb.! 

Antennae  clubbed,  lengthened ;  the  last  articles  very  indistinct. 
Lip  not  extensile,  tongue  shaped,  bitid.  Labial  palpi  composed 
of  three  articles;  maxillary  apparently  of  none.  3IandibleH 
tolerably  sharp.  Abdominal  segments  constricted  at  their  base  ; 
not  retractile. 

1.  T.  americana  Saubs. 

ErinnyH  americana  Sauss.  Ann.  Soo.  Ent.  Fr.  3d  ser.  I,  Bull,  xx,  1853. — 
Trimeria  americana  Saom.  Veepidea,  III,  1S54,  81,  PI.  iv,  fig.  2,  9* 

Hab.  Brazil. 

Gen.  MASARIS  Fab. 

Anlennse  of  %  long,  of  9  short,  composed  of  twelve  articles, 
of  which  the  five  last  are  soldered  into  a  single  bare  mass 
(leaving  but  eight  articles  apparent).  Articles  4-7  long  in  the 
males,  short  in  the  females,  and  incompletely  soldered;  the 
terminal  mass  (8th  article)  forming  an  oval  club  in  the  male, 
variable  among  the  females.  Lip  extensile;  the  tongue  bifid, 
inclosed  in  a  contractile  sheath,  in  the  form  of  a  lamina,  placed 
edgewise:  labial  palpi  short."  Jaws  short;  maxillary  palpi 
rudimentary.  Mandibles  short,  arcuate,  bidentate.  Clijpeus 
notched  like  the  arc  of  a  circle.  Meiathorax  flattened  behind 
(bispinose).  Abdomen  flattened  beneath,  the  segments  contracted 
at  the  base,  the  third  and  following  not  retractile  into  the  second ; 
the  abdomen  equally  wide  and  rounded  at  tip  in  the  9 ;  lengthened 
in  the  %,  attenuated  toward  the  end,  bifid  at  the  anus,  and  seg- 
ments 2-3  armed  beneath  with  a  salient  process. 


•  I  at  first  named  this  genus  Erinnys  in  oominemoration  of  a  discussion 
upon  the  ant«nn»  of  Manaris  which  for  a  long  time  occupied  the  Entomo- 
logical Society  of  France  (see  he.  cit.) ;  but  finding  this  name  already 
employed,  I  changed  it  to  Trimeria^  which  seems  scarcely  better,  as  there 
are  already  two  genera  Trimera,  Nevertheless  I  think  it  better  to  retain 
the  new  name,  since  it  is  not  identical  with  the  last. 

«  See  for  the  composition  of  the  lip,  Sauss.  Vespides,  III,  23,  and 
AnnaUi  des  Sciences  Naturelles,  1857,  VII. 
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This  remarkable  genus  counts  as  yet  but  five  representatives, 
of  which  two  are  African,  the  others  were  recently  discovered  in 
North  America. 

The  American  Masaris  diflFers  from  the  African  by  having  the 
labial  palpi  much  longer.  The  1st  joint  long;  the  2d  very  short, 
about  one-third  or  one-fourth  the  length  of  the  first ;  the  3d 
arcuated,  a  little  shorter  than  the  first,  and  ciliated  at  tip.  The 
4th  is  quite  rudimental,  soldered  to  the  inner  face  of  the  extremity 
of  the  third.  The  tongue  is  quite  extensile  as  in  the  African 
type.  The  maxillary  palpi  are  also  quite  rudimental,  only  appa- 
rent as  a  little  tubercle.  The  American  Masaris  are  also  distin- 
guished from  the  African  by  the  antennas  of  the  9  which  are 
more  globularly  clubbed,  nearly  as  in  CelonUes,  The  males 
which  I  can  only  judge  by  the  figure  given,  have  also  the  terminal 
part  more  globular  or  at  least  less  elongated  than  in  M.  vespi- 
formia, 

1.  Antennae  of  9  clubbed,  having  5  soldered  terminal  articles, 

slightly  dilated,  not  forming  a  distinct  knob;  the  first  article 
very  long.     Labial  palpi  very  short 
J/,  vespi/ormis  Latr.    (North  Africa.) 

2.  AntenntB  of  9  terminated  by  a  knob,  as  well  as  those  of  % ; 

the  five  last  articles  forming  an  oval  dilated  mass.     Labial 

palpi  moderate. 

• 

1*  HI*  Fespoides  Cresa. — Nigra,  flavo  variegata,  abdomiuis  segmeniis 
late  flavo-fnsciatis ;  fasciis  2-.5  utrinque  nigro-maculati^ ;  (JO  segmento 
flavo-bimacniato;  alis  flavesceiitibiiB  ;  Bcntello  plauato  motanoto  bi^- 
pinoso ;  anteiinis  %  olougatis,  articulo  primo  brevi,  globoso,  ultimis  5 
in  clavam  ovaI«m  glutinatis  ;  9  brevibas,  primo  articnlo  tertio  breviore, 
3^  elongate,  40,  50  niediocribus,  ultimia  5  in  clavam  Hubglobosam 
glutinatis ;  abdoiiiiue  %  apioe  fisso,  segmeutis  2-3  subtus  prooesaibus  2 
iustructis. 

Masaris  ref^poides  Crbsson,  Proo.  Ent.  See.  Pbilad.  II,  1863,  69,  PI.  It  ; 
III,  673. 

%  .  Total  lengtb,  9  lines  ;  expanse  of  wings,  15 J  lines. 
9'  Total  lengtb,  8  lines;  expanse  of  wings,  14  lines. 

Male. — Clypeus  subquadrate,  deeply  emarginate,  with  the 
angles  rounded ;  mandibles  somewhat  obtuse,  with  two  indenta- 
tions near  the  apex.     Antennse  a  little  longer  than  the  head  and 
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thorax;  Ist  joint  short  and  thick,  3d  to  6th  about  equal,  8ome- 
what  flat ;  7th  shorter,  the  5  apical  joints  soldered  into  a  broad 
oral  knob,  slightly  concave  beneath ;  the  sutures  somewhat 
distinct  beneath.  Metatborax  forming  on  each  side  a  somewhat 
flattened  square  angle,  armed  with  an  acute  spine.  Anterior 
femora  rather  curved  and  tibiae  dilated ;  posterior  tibiie  armed 
with  two  spurs,  one  of  which  is  elongate  and  deeply  bifid.  Tarsal 
ctaws  simple.  Abdomen  elongate,  convex  above,  gradually 
narrowed  posteriorly ;  apical  segment  subquadrate,  deeply  emar- 
ginate  at  the  apex,  with  two  longitudinal  carinue,  each  bearing  a 
small  obtuse  tubercle  on  the  posterior  third  of  the  segment ;  2d 
and  3d  .segments  beneath  with  a  bifid  projection  at  their  base; 
that  of  the  3d  very  prominent  and  armed  posteriorly  with  an 
acute  spine. 

Body  block ;  clypeus,  apex  of  the  labrum,  middle  of  the  mandi- 
bles, a  transverse  dilated  line  between  the  antennae  and  the  inner 
and  outer  orbit  of  the  eyes  above  the  antennaj,  yellow ;  antennae 
above,  with  the  base  of  the  first  and  second  joints  black ;  the 
apex  of  1st,  inner  side  of  2d,  and  the  4  following  joints,  yellow; 
the  apical  joints  yellowish,  varied  with  fuscous,  blackish  beneath. 
Anterior  margin  of  prothorax,  a  :ipot  beneatR  the  wings,  wing 
scales  and  a  spot  above,  apex  of  scutellum  and  angles  of  meta- 
tborax yellow.  Legs  yellow,  at  base  black.  Each  segment  of 
the  abdomen  above  with  a  submarginal  yellow  indented  band ; 
apical  segment  with  a  qnadrilobed  yellow  spot.  Wings  staiyed 
with  yellowish,  nervures  honey  yellow  about  the  base,  fuscous 
toward  the  apex. 

Female. — Form  shorter.  Clypeus  widely  and  deeply  emar- 
ginate,  very  coarsely  punctured,  roughly  folded  and  reticulate  at 
the  top.  Labrum  carinated,  elongated  and  rounded  at  tip. 
Forehead  carinated  transversely  between  the  antennae.  Head 
and  thorax  densely,  metatborax  finely  punctured ;  scutellum 
polished.  Mesothorax  carinated.  The  thorax  depressed ;  the 
angles  of  metatborax  flattened  and  depressed,  terminating  in  an 
acute  spine.  Abdomen  finely  punctured  ;  the  segments  very 
little  constricted  at  base.  First  joint  of  the  anterior  tarsi  rather 
dilated. 

Black,  with  fulvous  pubescence.  Antennae  fulvous;  the  1st 
and  2d  joints  blackish,  the  1st  yellow  at  tip;  the  club  obscure 
on  the  upper  side,  blackish  at  tip.     Palpi,  the  middle  of  mandi- 


MASARI8.  7 

bles,  borders  of  labrura  at  base,  a  transverse  line  at  top  of  clypeua 
and  orbits  of  the  eyes  behind  and  over  the  emargination,  yellow. 
Anterior  border  of  prothorax  and  sometimes  also  the  posterior 
edge,  tegulae,  a  spot  under  the  wings  and  the  angles  of  the  meta- 
thorax,  yellow.  All  the  abdominal  segments  bordered  by  a  wide 
yellow  band,  the  first  beneath  interrupted  ;J  the  three  follow- 
ing more  or  less  emarginate  in  the  middle,  and  with  a  black 
transverse  spot  on  each  side.  Anal  segment  with  two  yellow 
maculae.  Feet  yellow ;  black  at  base.  Wings  a  little  grayish, 
with  basal  and  costal  veins  ferruginous.  Radial  cell  having  its 
greater  width  in  the  middle  of  its  length ;  2d  recurrent  vein  in- 
serted after  the  middle  of  the  border  of  the  2d  cubital  cell. 

The  yellow  ornaments  of  %  vary  much  in  form  and  extent; 
still  more  in  9,  the  bands  being  of  very  different  width,  emargina- 
tion,  spots,  etc.  The  bands  are  sometimes  emarginated  in  middle, 
and  even  interrupted  on  each  side  by  the  emargination.  Some- 
times the  fascia  at  head  and  thorax  are  divided  into  several  dots. 

Var.  a.  Sides  of  clypeus  and  labrum  not  margined  with  yel- 
low ;  no  spot  on  the  mandibles;  a  yellow  spot  at  top  of  clypeus. 

b.  No  yellow  spot  beneath  the  wings,  no  spots  on  mesothorax. 

c.  Me ta thorax  with  posterior  angles  slightly  produced  and 
tipped  with  yellow. 

This  insect  differs  from  31.  marginalis  by  its  very  rough  clypeus, 
by  the  carina  of  the  forehead,  its  depressed  thorax,  by  the  spines 
of  metathorax,  etc. 

It  has  much  resemblance  to  M,  vespiformis;  but  the  knob  of 
the  antcnnoe  of  the  %  is  shorter;  the  projections  of  the  2d  and 
3d  ventral  segments  are  also  differently  constructed,  that  on  the 
2d  segment  of  the  American  species  being  less  developed  and 
bifid,  while  that  of  the  3d  segment  is  strongly  developed,  bifid, 
and  bearing  an  acute  spine  behind.  The  antennce  of  the  9  are 
very  different ;  the  1st  joint  being  shorter  than  in  M.  vespiformis, 
and  the  apex  more  swollen,  as  in  Celonites.  The  color  and  dis- 
tribution of  the  markings  of  9  is  also  very  different,  M.  vefipt- 
for  mis  9  having  its  ornaments  rufous  and  much  more  developed. 
Nevertheless  the  two  species  are  so  closely  allied,  that  it  is  im- 
possible to  separate  them  genericnlly. 

Inhabits  Rocky  Mountains,  Pike's  Peak.  (CoIL  Eat  Soa 
Phila.) 
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This  fine  insect  was  discovered  by  W.  J.  Howard,  and  described 
by  E.  T.  Cresson.  Numerous  individuals  were  taken  by  Ridings 
in  Colorado  Territory  on  a  plant  allied  to  Lobelia. 

2«  III*  soualis  Cbb88. — Nigra,  fusco-hirta:  aiiteiinarum  articulis  4,  5 

brevibus;    clypeo    arcuatim    emarginato;    tUorace    parnm    depresso; 

Bcutello  carinato ;  metanoto  utriuque  cautham  coinpressum  longH  8pi- 

'     uoesum  efficientt} ;   corpore  valde  sulfureo-variegato ;    abdomiue  fa^oiid 

cuupletis  5  ;  auo  biuiaculato;  alls  subferrugiueid.      9  . 

M.  zonalU  Cbbssok,  Pioc.  Eut.  Soc.  Philad.  Ill,  1864,  674,  2.      ^.  %, 
9 .  Total  length  15  mill. ;  wing  8-9  mm. 

9.  Clypeus  notched  in  arc  of  circle,  convex,  finely  punctured. 
Labrum  triangular,  rounded  at  tip,  pubescent,  with  fulvous 
hairs.  The  whole  insect  very  finely  sculptured.  Thorax  but 
little  depressed.  Metathorax  flattened  behind,  but  not  depressed  ; 
the  angles  compressed  into  strong  carina),  armed  on  each  side 
with  a  long  spine,  as  in  M.  vespoides. 

Black,  with  brown  hairs.  Antenna;  fulvous;  scape  black,  with 
a  yellow  spot;  2d  joint  black;  3d  yellow;  those  following  very 
short;  the  club  blackish  above.  Mandibles,  a  spot  in  the  fore- 
head, the  whole  orbits,  the  hind  margin  of  prothorax,  and  (partly 
or  completely)  the  fore  margin,  a  spot  under  the  wing,  tegulse, 
post  tegulce,  margin  of  scutellum  and  the  angles  of  metathorax, 
sulphur-yellow.  A  complete  and  regular  submarginal  fascia  on 
all  the  segments  of  the  abdomen ;  beneath,  only  lines  of  maculae ; 
6th  segment  above,  with  two  yellow  spots.  Feet  black  at  base, 
yellow  from  the  knees  to  the  end.  Wings  as  in  the  preceding, 
with  ferruginous  veins;  radial  cell  rather  brown;  1st  recurrent 
vein  inserted  nearly  at  the  inner  angle ;  the  2d  about  in  the 
middle  of  the  2d  cubital  cell. 

Var.  A  yellow  spot  on  the  clypeus ;  2  spots  on  the  forehead ; 
antennae  more  black;  a  yellowish  tip  on  the  coxie.  Fasciie  of 
the  abdomen  a  little  emarginated;  the  band  of  the  Gth  complete. 

%,  A  larger  subquadrate  spot  beneath  the  insertion  of  the 
antennas,  and  the  clypeus  and  labrum  pale  yellowish-white. 
Clypeus  shaped  like  thai  of  M.vespoiden  %,  but  more  flattened 
and  less  deeply  emarginate  at  tip ;  antennae  rather  longer  than 
head  and  thorax,  proportioned  as  in  Vespoides  % ,  except  that 
the  club  is  not  at  all  flattened  beneath  ;  the  joints  pale  yellowish- 
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white  above  or  rather  exteriorly,  the  two  basal  joints  more  or  less 
black  above  at  base,  the  fourth,  fifth,  and  sixth  joints  at  tip 
beneath,  and  the  whole  of  the  remaining  joints  beneath,  pale  ful- 
vous ;  the  club  above  at  tip,  more  or  less  black  ;  the  five  articu- 
lations of  the  club  are  closely  soldered  together,  the  sutures 
indistinct.  Wings  as  in  M»  venpoides  % .  Legs  shaped  as  in 
Vespoides  % ,  except  that  the  anterior  tarsi  are  scarcely  ciliated, 
and  the  basal  joint  of  the  posterior  tarsi  is  scarcely  as  long  as  the 
four  remaining  joints  together,  shaped  like  that  of  Vespoides  %  ; 
shining  black;  all  the  segments  except  the  terminal  one,  with  a 
continuous  pale  lemon-yellow  band  ;  those  on  the  five  basal  seg- 
ments more  or  less  emarginate  on  each  side  anteriorly  ;  the  band 
on  the  sixth  segment  generally  entire ;  apical  segment  black, 
polished,  deeply  bifid  or  forked  at  tip  when  viewed  from  above ; 
when  viewed  in  profile  the  tip  is  rather  broad  and  obtusely 
emarginate,  the  lower  process  being  the  shortest  and  stoutest ; 
when  viewed  endwise  the  tip  has  a  subtriangular  shape,  concave, 
more  or  less  lemon-yellow,  with  the  lower  process  rather  deeply 
emarginate ;  venter  flattened,  shining  black,  most  of  the  segments 
with  a  lateral  yellowish  spot ;  the  second  segment  with  a  more 
or  less  developed  fold  anteriorly,  obtusely  emarginate  on  the 
middle ;  on  the  disk  of  the  third  segment  a  large,  robust,  well- 
developed  process,  obtuse  at  tip,  but  with  a  short,  stout,  subacute 
spine  posteriorly,  similar  to  that  of  Vespoides  %,  but  less 
developed.     Length  5  lines  ;  expanse  of  wings  9  lines. 

This  species  is  nearly  the  miniature  of  Vespoides,  but  is  never- 
theless a  very  true  species. 

The  male  differs  from  that  of  if.  vespoidesin  several  points  of 
structure,  viz.,  the  club  of  the  antennae  is  rounded  and  not  flat- 
tened beneath,  the  basal  joint  of  the  posterior  tarsi  is  scarcely  as 
long,  while  in  Vespoides  %  it  is  almost  twice  as  long  as  the  re- 
maining joints;  the  apical  segment  of  the  abdomen  differs  much 
from  Vespoides  %,  in  having  no  carinse  on  the  disk,  and  in  the 
tip  being  much  more  deeply  bifid,  both  above  and  beneath,  and 
the  projection  on  the  third  ventral  segment  more  robust,  and  not 
compressed  or  emarginate  at  tip  as  in  Vespoides  %. 

In  the  9  the  thorax  is  less  depressed,  but  a  little  more  than  in 
marginalis.  The  yellow  ornaments  are  more  abundant ;  the 
abdominal  fascise  entire.     The  scutellum  is  carinated,  while  it  is 
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not  in  Vespoides;  the  fore  part  of  the  mesothorax  is  also  carinated, 
but  the  bind  part  is  depressed,  while  in  Vespoides  it  is  rather 
elevated.  The  4th  and  5th  joints  of  the  antennas  are  quite  short, 
while  iu  Vespoides  the  4th  is  longer  than  broad. 

Bab.  Rocky  Mountains,  Colorado  Territory. 

Mr.  Ridings  discovered  this  species  in  August  on  a  plant  most 
likely  to  be  of  the  genus  Fhacelia, 

3.  HI.  marginalia  Cress. — Nigra,  tennissime  panctalata;  thorace 
qaadrato,  baud  depressn,  aiigulis  nietanoti  compressis,  baud  spiuo^is ; 
macula  frontls,  marginibas  pronoti,  tegalaruiu  abdominisqae  segmento- 
rum  1-5  margine  lateo;  tibiis  et  tarsis  lateis.      9* 

M.  marginalia  Crbssok,  Proc.  Ent.  Soo.  Pbilad.  Ill,  18G4,  677,  9 . 

9 .  The  whole  insect,  including  the  head  and  clypeus  very 
finely  punctured,  coriaceous.  Thorax  quadrate,  a  little  longer 
than  wide,  not  dopvesaedssinM.  vespoides, yevj  finely  punctured, 
a  little  rougher  along  the  anterior  margin  of  mesothorax.  Clypeus 
convex,  not  carinated,  not  so  much  emarginate  as  in  Vespoides. 
Labruni  triangular,  with  the  tip  truncate  and  rounded;  its  margin 
and  pubescence  fuscous.  The  angles  of  mctathorax  not  depressed, 
but  compressed,  not  spined.  Pubescence  black  (or  grayish,  when 
not  fresh).  Palpi,  tip  of  mandibles,  a  line  along  the  orbits  behind 
and  on  the  upper  part  of  the  sinna  in  front,  a  transverse  line  or  2 
spots  at  the  insertion  of  the  antennae,  luteus.  Antennae  fulvous; 
the  1st  joint  and  upper  part  of  the  club,  blackish ;  the  other  joint 
rather  obscure  on  the  upper  side.  Border  of  anterior  and  posterior 
edge  of  prothorax  (more  or  less),  and  outer  half  of  tegulae,  whitish. 
Abdominal  segments  1-5  adorned  above  with  a  narrow  whitish 
band,  not  quite  marginal,  sometimes  interrupted;  at  least  the 
first.  Tibiae  luteus,  tarsi  fulvous.  Wings  hyaline,  with  ferru- 
ginous veins;  radial  cell  pear-shaped,  narrowly  produced  at  its 
inner  extremity ;  both  recurrent  veins  inserted  before  the  middle 
of  the  2d  cubital  cell. 

Var.  The  bands  of  head  and  thorax  replaced  by  mere  dots ; 
clypeus  with  a  white  line ;  a  macula  on  the  pleura  beneath  the 
wing ;  anal  segment  with  2  white  dots  ;  the  3d  segment  beneath 
with  a  row  of  white  dots. 

Differs  from  M.  vespoides  by  the  finer  punctuation,  not  rough 
clypeus,  not  carinated  labrum,  by  its  forehead  without  carina,  etc. 
Hab.  Rocky  Mountains,  Colorado  Territory. 
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This  insect,  like  the  preceding,  was  discovered  by  Mr.  Ridings. 
I  have  a  specimen  of  each  of  the  three  species  here  described 
through  Mr.  Edw.  Norton 


Tribe  ODYNERIN^E.^ 

(Solitary  Wasps.) 

Nails  of  the  tarsi  unidentate.  Clypeus  never  terminated  by  a 
tooth  ;  mandibles  long,  prolonged  in  the  form  of  a  sharp  beak, 
or  truncate,  trenchant  or  dentate  ;  lip  lengthened,  often  very  long, 
always  quadrifid,  its  lateral  lobes  forming  long  prongs  separated 
even  to  its  base  and  articulate. 

In  general,  each  of  the  four  divisions  of  the  tongue  has  at  its 
extremity  an  opaque  horny  point;  but  in  some  cases  these  points 
disappear,  and  the  lobes  become  very  long,  linear  and  plumose 
(Synagrin). 

AntennoB  scarcely  clubbed,  lengthened,  simple  in  the  9  ;  ter- 
minated in  the  'S  by  a  hook,  or  twisted  spirally  at  tho  extremity, 
or  simple.  Eyes  strongly  emarginate;  thorax  always  wide 
before  ;  metathorax  not  prolonged. 

The  abdomen  is  quite  variable,  but  the  second  segment  is 
always  the  largest ;  those  following  are  retractile,  and  can  easily 
be  forced  back  into  the  second. 

The  solitary  wasps  have  not  the  habit  of  living  in  society,  and 
it  is  this  characteristic  which  establishes  the  principal  difference 
between  the  Odynerinae  and  Yespince;  for  those  distinctions  which 
are  drawn  from  their  organization  are  not  of  much  consequence, 
and  can  be  reduced  to  the  difference  of  claws,  which  in  the  soli- 
tary wasps  are  armed  with  one  tooth,  and  are  simple  among  the 
social.  The  solitary  wasps  have,  in  fact,  more  carnivorous  in- 
stincts. Although  nourishing  themselves  by  sucking  flowers,  they 
attack  very  many  larvae,  spiders  or  other  animals,  to  provide  food 
for  their  offspring.    Their  larvae  are  carnivorous,  although  the  per- 

1  See  on  page  2  aud  3  the  table  to  aid  in  distiDgniithing  the  Odynerinm 
aud  Vetpinm* 
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feet  insects  sustain  themselves  hy  sucking  vegetation.  The  Ody- 
nerinffi  establish  their  nests  in  holes  in  walls,  in  the  hollow  interior 
of  the  stems  of  certain  plants,  or  in  habitations  which  they  con- 
struct in  the  open  'air,  of  day  or  of  some  vegetable  and  gummy 
substances.  The  eggs  deposited  in  these  nests  are  abundantly 
provided  with  larvae  or  insects  stupefied  and  reduced  to  a  state 
of  living  mummies  by  the  effect  of  the  poison  of  the  mother. 
These  animals  so  inclosed  are  incapable  of  defending  themselves, 
but  retain  s.uflBcient  life  to  prevent  decomposition,  and  serve  for 
the  support  of  the  larvae  of  the  wasps.  The  nests,  after  having 
been  provisioned,  are'  carefully  closed  by  the  mother  with  clay, 
with  just  sufficient  covering  that  the  young  insect  can  pierce  it  to 
escape  when  it  has  undergone  its  last  transformation. 

Certain  species  of  Odynerinse  (Zethus)  appear  to  manifest  a 
tendency  toward  social  habits ;  they  form  small  agglomerations 
of  nests  which  resemble  a  little  the  irregular  nests  of  humble 
bees  (Bombiis),  but  grouped  yet  more  confusedly.  But  there 
always  prevails  this  difference  between  the  cells  formed  by  the 
social  and  those  made  by  the  solitary  Hymenoptera  that  the  first 
have  a  cylindrical  inner  space,  while  the  second  are  rather  ex- 
tended masses  which  are  not  in  regular  juxtaposition,  so  that  they 
seem  more  like  spheres  and  ellipsoids  joined  together,  than  cells 
constructed  side  by  side  on  a  general  plan.  In  other  words,  the 
solitary  species  never  seek  to  form  a  comb,  although  they  some- 
times form  agglomerations  of  cells.  The  most  part  of  them  do 
not  construct  these  rough  cells  one  upon  another,  but  disperse 
them  into  different  positions. 

I.  THE  ANOMALIPENNES. 

The  first  recurrent  ncrvure  received  by  the  second  cubital  cell ; 
the  second  recurrent  nervure  received  by  the  third  cubital  cell. 

I.  Lip  extremehj  lengthened,  bent  back  under  the  sternum  ;  man* 

diblea  truncated  obliquely,  having  terminal  teeth. 

Genera:  Haphiglossa  Sadnd. — Stenoglossa  Sauss. 

Not  known  to  be  represented  in  America. 

II.  Lip  shorter  ;  Mandibles  moderatehj  long,  sharp. 
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Gen.  GAYELLA  Spin 

Mandibles  forming  a  beak  by  their  union ;  labial  palpi  com- 
posed of  four  articles ;  maxillary,  of  six.  First  segment  of  the 
abdomen  contracted  in  the  form  of  a  knob  or  an  inflated  disk. . 

1.  Gayella  eumenoides  Spix. 

Gayelia  eumenoides  Spimol.  Gaj's  Fa  ana  Chilena  (Hist,  fisica  de  Chile), 
Zool.  VI,  1851,  333,  1,  pi.  ii,  fig.  2.— Sauss.  Vespides,  I,  1852,  6,  pi. 
riii,  fig.  4. 

Eab.  Chili. 

n.  THE  NORMAUPENNES. 

The  two  recurrent  nervures  received  by  the  second  cubital 
cell. 

Legion  I.  The  Zethites. 

Mandibles  short,  obliquely  truncated  at  the  extremity,  with 
teetli  placed  on  the  oblique  border  of  the  truncation,  and  so  rather 
terminal  than  lateral  (vide  Saussure,  Vespides,  I,  pi.  ii,  Ic,  3c; 
pi.  iii,  Ic,  3c)  ;  forming  by  their  union  an  obtuse  beak. 

Gen.  ZETHIJ8  Fabr. 

Mandibles  short,  obliquply  truncated,  and  in  general  armed 
with  teeth  placed  on  the  oblique  terminal  border.  Lip  and  jaws 
lengthened  ;  labial  palpi  composed  of  3-4  not  feathery  articles ; 
the  maxillary,  of  6. 

Head  large,  expanded,  in  general  wider  than  the  thorax,  dis- 
coidal  or  \«der  than  long,  swelled  behind  the  eyes  and  emarginato 
like  an  arc  of  a  circle  on  its  posterior  face.  Antennae  inserted 
in  the  middle  of  its  height.  Clypeus  rounded  or  in  a  large 
square,  in  general  wider  than  long. 

Thorax  slightly  contracted  before,  sharply  truncated  on  its 
anterior  extremity,  so  that  there  is  a  space  in  the  form  of  a 
circle  between  the  head  and  anterior  border  of  the  prothorax ; 
this  last  generally  flanged,  carrying  a  crest  in  form  of  a  sharp 
plate  or  edge. 
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Abdomen  pediculate ;  the  first  segment  in  the  form  of  a  petiole, 
linear  at  its  base,  next  inflated,  and  finally  more  or  less  con- 
tracted at  its  extremity,  which  renders  the  inflation  globular  or 
elliptical.  The  second  segment,  in  form  of  a  rounded  bell,  is 
oltXiix  pediculate. 

Sexual  differences. — The  males  have  the  clypeus  transverse, 
quadrate,  broad.  Their  antennae  are  terminated  either  by  a  hook, 
or  by  a  spiral.^  The  females  have  the  antennae  simple  and  the 
clypeus  discoidal,  often  convex  or  lozenge-shaped,  transverse. 

Insects  American. 

This  genus  is  easily  recognized  by  its  peculiar  face,  its  trans- 
verso  clypeus,  large  head,  and  the  singular  form  of  its  abdomen.* 

Among  the  Zethus  the  mandibles  are  quite  short,  overlapping 
beneath  the  clypeus  ;  their  triturating  edge  is  terminal,  not  lateral 
as  among  the  Eumeninse, 

The  size  of  the  head  is  such  that  the  eyes  dt)  not  entirely 
cover  the  cheeks.  The  metathorax  has  such  variable  forms  that 
it  recalls  what  one  sees  in  the  Odynerus ;  one  can  always  here 
distinguish  two  lateral  ridges,  which  extend  from  the  base  of  the 
wing  to  the  insertion  of  the  petiole,  as  in  certain  Odynerus 
(HoplopusoT  Epipone), 

The  petiole  is  quite  variable.  Its  expansion  produces  a  form 
sometimes  globular,  sometimes  more  lengthened.  The  2d  abdomi- 
nal segment,  whether  subsessilo  or  long  pediculate,  has  the  form 
of  a  bell  or  compressed  oval.  It  is  dilated  suddenly  (globularly), 
or  gradually  (like  a  pear).  Its  posterior  border  always  presents 
two  distinct  foliations,  the  inferior  projecting  remarkably.     This 


1  It  is  not  possible  to  establish  a  deQnIte  limit  between  these  two  forms: 
for  often,  with  the  hook,  there  also  commences  a  spiral.  When  the  spiral 
is  very  distinct,  the  13th  article,  in  place  of  terminating  in  a  point  as  when 
it  forms  a  hook,  is  lengthened,  curved  and  obtuse.  (See  Saassure,  Vospi- 
des  I,  pi.  ii,  fig.  3,  d,) 

*  The  Zeihm  were  mostly  confounded  with  the  Enmenex  np  to  the  time 
when  I  rennit^d  the  species  in  one  ^enns,  of  which  the  baccate  characters 
and  the  general  form  are  too  distinct  to  admit  of  any  confnsion.  Bnt  I 
oonld  not  entirely  separate  from  the  gennn  Enmene%  some  species  which 
I  had  not  seen,  and  of  which,  even  as  wasps,  the  descriptions  were  incom- 
plete {E.  rnjinoda  Lbp.  ;  E,  substricta  Haxd.,  etc.). 
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form  of  the  two  first  segments  recalls  specially  that  of  Icaria 
(Social  Wasps). 

In  general  with  Ztthus^  above  all  among  the  small  species,  the 
head  and  thorax  are  cribrose  with  coarse  punctures.  These  some- 
times extend  upon  the  petiole,  but  commonly  the  metathorax  is 
less  punctured  and  the  abdomen  very  smooth. 

Most  of  these  insects  are  colored  black  and  yellow ;  but  the 
yellow  markings  are  often  wanting,  and  the  variations  are  very 
numerous.* 

The  genus  Zethua  is  particularly  interesting  in  view  of  its 
zoological  affinities.  In  fact,  here  the  head  becomes  large  and 
excavated  posteriorly,  as  in  the  Veapinae;  the  mandibles  are  short 
as  among  them ;  and  one  remarks  a  certain  relationship  in  the 
appearance  or  some  resemblances  which  seem  to  establish  an 
affinity  with  the  Social  Wasps ;'  while  in  the  construction  of  the 
parts  of  the  thorax,  one  recognizes  some  traces  of  the  forms  of 
the  Odynerinas  sessilivenlres, 

Zethus  seems  also  to  establish  a  lien  between  the  Odynerinss 
and  the  Social  Wasps  by  their  habits ;  for  the  Zethus,  although 
certainly  solitary  insects,  construct  nests  composed  of  irregular 
cells,  few  in  number  but  agglomerated,  which  is  probably  a  pre- 
liminary step  in  the  series  toward  the  construction  of  numerous 
serried  and  regular  cells.     (See  Zethus  Bomandinus.) 

Even  with  all  the  gradations  of  form  which  we  observe  in 
passing  from  one  to  another  in  this  genus,  we  do  not  think  that 
one  can  divide  the  Zethus  into  more  genera.  Even  the  Asiatic 
type  Calligaster  seems  so  intimately  attached  to  Zethus  that  we 
can  scarcely  keep  it  separated  now  that  more  numerous  Asiatic 
species  are  known. 

In  conclusion,  the  genus  Zethus  is  a  very  numerous  American 
prroup,  peculiarly  abnndant  in  the  intertropical  parts  of  this  con- 
tinent. In  the  United  States  it  is  represented  by  but  one  known 
species;  while  in  Mexico  we  find  a  very  great  number,  which 
seem  to  be  but  an  indication  of  a  very  much  greater  number  which 
must  exist  in  the  other  parts  of  tropical  America. 


'  From  my  ifl^nnranoe  of  this  fact,  I  reD:rpt  having  piiblfshpd  in  ip v  Mono- 
graphic des  Gnep«»«  So]itaire«,  d«»8cr!ption«  of  a  certain  nnmb*»r  of  pppcies 
of  Zethnn,  the  distinctions  of  which  are  founded  especially  on  the  distribu- 
tion of  color?*. 

'  See  below,  the  division  Zethus. 
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This  circanistance  promises  to  render  the  study  of  the  species 
exclusively  difficult. 


Division  ZETHUSi  (sensu  strictiore). 
(Sauss.  Vespides  I,  9,  III,  115.) 

Second  abdominal  segment  subsessilc  ;  expansion  of  the  petiole 
globular,  lengthened.  Thorax  moderately  lengthened.  Meta- 
thorax  convex,  presenting  two  rounded  convexities,  separated  bj 
a  groove.  Autennse  of  the  males  terminated  by  a  spiral.  The 
6th  abdominal  segment  bearing  underneath  two  lamellar  appen- 
dages (copulative?).  Species  large,  having  a  feeble  sculpture, 
but  not  polished  and  with  a  dull  metallic  color. 

It  is  impossible  not  to  be  struck  with  the  resemblance  of  these 
insects  to  the  Synoeca.  The  same  form  of  head,  indented  be- 
hind, the  same  dull  metallic  color,  great  size,  pediculate  abdomen, 
mandibles  almost  the  same  form,  etc. 

The  representatives  of  these  two  genera  inhabit  also  the  same 
countries  of  America.  There  is,  in  their  color  and  appearance, 
one  of  those  analogies  which  we  sometimes  find  impressed  upon 
insects  of  the  same  regions  of  our  globe,'  and  this  seems  especi- 
ally one  of  those  openings  that  modern  zoology  should  carefully 
mark  as  suitable  to  cast  some  light  on  the  relationship  of  species. 

1.  Z.  coeruleopennis'  Fabr. 

Veftpa  caruie'pennis  Fabr.  Ent.  syst.  Snppl.  263,  1798. 

Zelhus  citruleopennis  Fabr.  S.  P.  282,  1.— ^Latr.  Gen.  IV,  137;  Enoycl, 

pi.  393,  fig.  12, 13.— Sadss.  Vespides,  I,  9, 1 :  Revue  Zool.  X,  1858,  64. 
Zelhus  brasiliensis  Sadss.  Vespides  1, 10, 2,  9  ;  HI,  115,  %  (prob.  variety 

of  this  species). 
Zelhus  tnagnus  Sauss.  Vespides  I,  11,  4,  pi.  viii,  fig.  5,  % . 

Abdominis  petiole  globoso-clavato,  suloo  tennissime  partito. 
Hab.   South  America,  Cayenne,  Para,  Brazil,  Quito. 


1  I  have  separated  from  this  division  a  certain  nnmber  of  small  species, 
whioh  have  very  mnch  the  same  form  of  abdomen,  but  which,  by  their 
olypeus  and  the  angular  form  of  the  metathorax,  find  a  more  natural 
place  in  the  division  Zethusculus, 

«  The  Vespides  of  Chili  present  a  yet  more  striking  example  of  this. 
See  below  Hypodynerus, 

'  The  Ve*pa  surinama  LixN.  (Gmel.  V,  2759,  23),  is  either  this  species 
or  a  Synoeca, 
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3*  Z.  recurrirostris  Ds  Gbee. 

Vespa  mexicana  LixN.  12,  Kdit.  953,  6. — Oliv.  Encycl.  Meth.  Ins.  VI,  673. 

Vespa  recurvirottrit  Db  Geek.  M^m.  Ill,  579,  pi.  29,  fig.  4,  1773. 

Veapa  cyanipennis    Fabb.  Ent.  syst.  II,  277,86,1793;  Polistes    cyanic 

pentiis,  S.  P.  275,  30. 
Zethus  cyanipennis   Latb.  Geuera,  IV,  138. — Erichs.  Faun,  et  Flor.  Brit. 

Guiaua,  111,  590.— JsAuss.  Vespides,  I,  12,  6;  III,  116;  R«7ue  Zool. 

X,  1858,  63. 
Eumenes   cyanipennia  Latb.  Hist.  Crnst.  et  Ins.  XII,  345. 
Zethus  lugubris  Pertt,  Delect.  An.  Artie.  144,  pi.  27,  fig.  4, 1830. — Sacss. 

Vespides,  I,  11,  5  ;  Revue  Zool.  X,  1858,  63. 

Clypeo  9  l&to,  satis  rotuudato,  traucato ;  petiole  ovato-clavato,  nigro  vel 
rufo. 

Hah.  Brazil.     Docs  not  seem  to  inhabit  Mexico. 

8.  Z.  chalylieiis  Sauss. 

Zethua  chalybasua  Sauss.  Vespides,  I,  10,  3 ;  Revue  Zool.  X,  1858,  63. 

Clypeo  9  trausTerso,  rbomboidali,  otriuque  acute  angulato,  apice  trau- 
cato, bidentato. 

Hab.  Brazil. 

4.  Z.  carlionarius  Smith. 

Zethus  carbonariua  Smith,  Cat.  Brit.  Mos.  Vespid.  10,  5. 

Hab.  Brazil,  River  Amazon. 

Division  HEROS. 
(Sa^uss.  Vespides,  III,  115.) 

Clypeus  lozenge-shaped,  transverse,  forming  on  each  side  a 
sharp  lateral  angle ;  abdomen  depressed,  its  second  segment  sub- 
sessile,  enlarging  gradually.  Head  swollen  at  vertex,  and  con- 
vex.   Ocelli  arranged  upon  a  very  oblique,  almost  vertical  plane. 

5.  Z.  gigas  Spin. 

Zethus  gifjas  Spinola,  Ann.  Soc.  Ent.  Fr.  X,  1841,  129,  80. — Sauss.  Ves- 
pides, I,  12,7;  Ib.  Ill,  115. 
Calh'gaster  heros  Sauss.i  Vespides,  I,  23,  1,  9 ,  pi.  ix,  fig.  6,  1852. 


'  Tbis  name  was  given  hy  De  Haan  ;  but  it  is  a  collective  name,  and 
after  baving  cited  Haan,  for  satisfaction,  in  tbe  description  of  tbe  species, 
we  bere  snppress  tbe  name  ;  considering  tbat  we  do  not  recognize  tbe  (col- 
lective name,  as  we  bave  said  elsewhere,  and  do  not  wish,  by  setting  aa 
example,  to  preserve  it. 
2 
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Hah.  South  America.     Cayenne. 

This  type  has  very  much  the  form  of  Zelhusculus,  on  tlic  part 
of  its  clypeus,  aud  yet  this  form  of  clypeus  appears  in  Z.  ftpinipes. 

Division  ZETHUSCULUS  SAUse. 
(Sauss.  Veapides,  I,  15  ;  III,  118.) 

Second  abdominal  segment  subsessile,  or  briefly  pediculatc  (the 
pedicle  having  at  most  a  quarter  the  length  of  the  segment). 
Petiole  lengthened,  its  inflation  variable. 

Species  small,  ornamented  with  black  and  yellow. 

The  insects  of  this  group  often  have  the  clypeus  armed  with 
two  little  separated  teeth  ;  this  part  is  in  general  moderately 
rounded,  but  is  at  times  lozenge-shaped,  as  in  the  division  HeroHy 
with  the  lateral  angles  sharp  {Z.  spinipes)  ;  the  head  and  thorax 
are  cribrose  with  great  punctures,  often  rugose — the  vertex  offer- 
ing frequently  a  corrugation  which  includes  the  antennae.  The 
thorax  is  generally  short,  and  at  times  strongly  angulate;  the 
metathorax  in  particular  is  sometimes  convex  as  with  the  true 
Zethus,  and  at  times  becomes  angulate.  The  lateral  ridges  are 
very  distinct  and  the  flanks  beneath  are  smooth,  compared  with 
the  rest  of  the  thorax.  The  posterior  face  of  the  metathorax  is 
convex,  having  two  convexities  or  moderately  flattened  eleva- 
tions, always  velvety,  less  punctured  than  the  rest  of  the  thorax, 
and  in  general  covered  with  striae  or  wrinkles,  silky  upon  the 
dividing  groove.  Sometimes  the  posterior  face  of  the  metathorax 
is  concave  and  offers  under  the  post-scntel  a  little  excavation, 
which  recalls  what  one  sees  among  certain  Odyiierinae.  One 
often  perceives,  also,  two  longitudinal  carinae  which  start  from  the 
angles  of  the  post-scutel.*  When  these  carinas  become  enlarged, 
they  produce  ridges  which  border  the  cavity  {Z.  mintatus). 

The  petiole  is  quite  variable;  sometimes  the  knob  is  elliptical 
and  depressed,  but  more  often  the  swelling  is  moderately  cylin- 
drical ;  at  first  somewhat  large,  it  then  diminishes  in  size  gradu- 
ally to  the  extremity.  In  fine,  it  inclines  to  the  campanular  form, 
whether  lengthened  pyriform,  or  clubbed  and  calling  to  mind  the 
i^jumenes  or  even  tubular ;  but  the  other  characters  always  suffice 


'  When  I  say :  metathorax  bicarinate,  it  is  meant  that  the  carinse  exii>t 
CM  the  posterior  face  of  the  metathorax  ;  for  as  the  lateral  edges  or  ridges 
are  found  ou  all  the  species,  I  do  not  mention  them  in  the  descriptions. 
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to  enable  one  to  distinguish  these  exceptional  species  from  the 
Eumenes  (viz. :  the  eiypeus  transverse  and  not  longitudinal,  the 
mandibles  truncate  and  not  tapering,  the  bead  emarginate  behind). 
The  petiole  is,  in  general,  less  strongly  punctured  than  the  thorax, 
more  strongly  than  the  abdomen. 

Among  the  species  of  this  division  the  antennae  of  the  males 
are  terminated,  sometimes  by  a  rolled-up  spiral,  sometimes  by  a 
hook.  They  form,  in  this  way,  two  parallel  series,  based  upon 
this  character;  in  each  one  of  them  one  sees  the  second  abdominal 
segment  nt  one  time  subsessilo  and  at  another  becoming  more  and 
more  pediculate.  These  two  series  continue  in  the  Didymogastra, 
The  two  forms  of  antennse  combine  with  all  the  degrees  of  pro- 
longation of  the  abdomen,  thus  showing  that  the  character  drawn 
from  the  manner  of  termination  of  the  antennas  is  not  of  any 
generic  value. 

As  the  most  of  the  insects  of  this  genus  are  not  well  described 
in  my  "  Etudes  sur  la  Famille  des  Vcspides"  I  will  here  give  a 
diagnosis  of  the  species  of  Meridional  America  which  I  have 
before  my  eyes : — 

A.  Antennae  of  the  males  terminated  by  a  rolling-up  spiral. 

o.  Petiole  presenting  a  nodulous  or  ovoid  expansion^ 

Sm  Z*  arietis  Fabr. — Niger,  capite  et  tboraee  valde  cribratis.  Cljrpeus 
cribratos,  integtjr,  apicu  ftubtruncatas.  Pronotum  vix  cariuato-margi- 
natiiiu;  meCauotum  minus  rugosam,  serieeam,  iu  medio  excav'atamf 
etriatura.  Petioli  tamor  baud  nodosns,  elongatas  at  in  Z,  Westwnodiy 
at  angustior,  nitidua,  teuuiter  panctatus  ;  abdominis  2m  segmentum 
paulam  (sed  distincta)  petiolatum,  elongatam,  oyato-dilatatam  (non 
globoso-dilatatam  ut  in  Z.  spinipede,  Westwoodi,  etc.).  Petiolas  et  pedes 
rafi;  als  infascats  cyaoesB ;  %  auteunis  subtas  apicem  versus  fulvia. 
Lougit  0.017. 

Vespa  arietis  FAsa.  Eut.  Syst.  II,  1793,  282.— Oliv.  Encyd.  Meth.  Ins. 

II,  676. 
Polistes  arietis  Fabb.  Syst.  Piei.  280,  50. 
Zethus  arietis  Sauss.  Vespides,  I,  14,  11 ;  Revue  Zool.  X,  1858,  64. 

Eab.  Brazil. 

Y.  Z.  rufliKMlus  Latk. 

Eumenes  rufinoda  Latr.  Genera,  IV,  1809,  137,  pi.  xiv,  fig.  5. — Sauss. 

Vespides,  I,  42,  19. 
Zelkus  rtifinodus  Sauss.  Vespides,  III,  118,  4,  pi.  vi,  fig.  3,  9 . 
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May  be  a  variety  of  the  precediug. 

Hab.  Antilles. 

8.  Z*  piriformis  Spin. —  9  •  Ater,  nitidns,  pnnctatns,  sed  nihilominns 
poHtus ;  clypeo  et  fronte  planutia;  illo  apice  subemnrginato,  margine 
punctate,  de  reliquo  laevi,  sub.sinato ;  prouoto  valde  crit^tato-margiuato, 
sed  baud  bidentato,  postscutello  et  luetauoto  velutiiiis,  argeuteo-sericeidy 
hoc  paruiii  titiiato,  supra  iitriiique  i»vi ;  petiolo  ovato-intlato,  uitido, 
puuctulato,  margine  tlavo-liuibalo ;  secundi  segmenti  wargine  subja- 
ceute  pioducto;  reliquin  valde  punctntis  ;  antenuis  subtus  apicem  versus 
ferrugiuesceniibus ;  alis  hyaliuis,  eosta  angu.ste  nigra;  cellnia  2*^ 
cubituli  tri^ouaii.  Longit  0.U17. — Variai  seeundo  segmento  flavo-liuibato. 

Zethus  piriformis  Spin.  Ann.  Soo.  Eut.  Fr.  X,  1841, 135. — Sausb.  Vespides, 

I,  15,  12. 
Zethus  hinodis  Sauss.  (per  erroreui)  Vespides,  I,  pi.  viii,  fig.  8. 

Hah.  Cayenne. 

This  species  is  remarkable  for  its  body  appearing  smooth, 
although  punctured,  having  the  punctures  apparently  eflFaced.  I 
cannot  gay  with  certainty  if  this  is  really  the  species  described 
by  Spinola.  The  2d  segment  of  the  abdomen  is  swelled  suddenly, 
and  globular,  a  character  which  distinguishes  this  Zethusixoxix  Z. 
fraternus. 

9*  Z*  fratemus  Sauss. — Niger,  pnnctatns;  pnnctis  2  frontalibus 
flavis.  Pronotum  paulum  cristato-marginatum.  iScutellum  couvexnm, 
snlco  partitnui.  Metanotum  minus  pnnctatnm,  sericeum,  clnnibns 
2  couvexis,  snlco  prof  undo  sejunctis  et  utrinqne  carina  verticali  spatium 
striatum  margiuaute  instmctia  (non  sunt  illse  carinae  laterales  metauoti, 
sed  faciei  postics).  Petiolns  ovatus,  sat  brevis,  pnnctatns,  margine 
ilavo ;  abdominis  secundum  segmentum  distincte  petiolatnm,  ovato-dila- 
latum.     Ale  infuscatie,  costa  nigra,  apice  et  postice  parnm  obscnrze. 

^  .  Clypeus  in  dimidia  parte  inferiore  flavus  margine  infero  recto,  dentibna 
2  distontihus  nigris ;  antennse  subtus,  apicem  versus  flavse.    Longit  0.016. 

Zethus  fruternus  Sauss.  Vespidea,  1, 16,  14,  1852;  Revue  Zool.  X,  1858, 
163. 

fiab.  Brazil  (lower  provinces).    Typu's  in  museo  Sanssuriano. 

The  swelling  of  the  petiole  is  a  little  flattened,  and  wider  than 
in  Z.  jnriforvus ;  the  second  segment  is  more  briefly  pediculate, 
more  gradually  swelled  and  less  globular.  The  body  is  more 
strongly  punctured. 
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1.0*  Z*  West'WOOdi  Sauss. — Niger,  capite  «t  lliorace  grosse  foramiiiato- 
cribratis ,  luetanoto  aigeiiteo-i^ericeo ;  abdouiiiie  valde  aureo-sericeo; 
petioli  aihpliatioue  ovata,  eloiiguta,  haud  clavata;  secuudo  segmeuto 
petiolato;  prouoti  margine,  macula  subalaii,  8cuttdlis,  el  abd.  segmeii- 
toraui  1-2  margine,  ilavis;  alis  iiifuscatis  ;  9  clypeo  integro  utriuque 
uiargiue  flavo;   %  clypeo  flavo,  auteiiuis  subtus  et  cochlea  fulvis. 

ZeUius  ^i^esfwoodi  Sauss.  Vespldes,  I,  1852,  IG,  15;  III,  pi.  vi,  fig.  2,  f. 

Total  length,  18  mm.  ;  wing,  13  mm. 

9.  Clypeus  polygonal,  entire,  covered  with  coai*se  punctures; 
its  inferior  border  a  little  truncated  and  retrousse.  Head  and 
thorax  covered  with  coarse  cribriform  punctures;  on  the  forehead 
a  feeble  transverse  depression,  and  above  the  insertion  of  each  of 
the  antenna;  a  vertical  medial  depression  extending  to  the  clypeus. 
Prothorax  angulate;  its  anterior  border  edged  by  a  crest  in  form 
of  a  vortical  lamina.  Post-scutel  unarmed.  Metathorax  rounded, 
smooth,  hairy,  with  little  or  no  punctuation,  and  covered  with  a 
silky  down,  in  color  strongly  silvery  or  a  little  golden  ;  its  exca- 
vation has  its  upper  edges  moderately  distinct;  the  lateral  edges 
of  the  metathorax  prominent.  Petiole  smooth,  shining,  golden, 
like  the  abdomen:  the  linear  part  almost  naked,  the  expansion 
much  lengthened,  oval,  occupying  most  of  its  length,  a  little 
swelled  above.  The  remainder  of  the  abdomen  shining,  distinctly 
golden,  garnished  with  a  silky  pile,  having  cupreus  reflections. 
Second  segment  ovate-globular,  pediculate,  the  pedicle  occupying 
a  fifth  of  the  length  of  the  segment;  the  part  swelled  (or  the 
bell),  wider  than  long,  but  less  wide  than  the  length  of  segment; 
the  second  leaf  of  its  border  very  prominent. 

Insect  black;  on  each  side  of  the  clypeus  an  oval  spot,  two 
dots  above  the  insertion  of  the  antennae,  margin  of  the  prothorax, 
a  spot  under  the  wing  and  scuteis,  yellow  or  orange.  A  border 
of  this  color  occupies  the  margin  of  the  two  first  segments;  that 
of  the  first  extending  along  the  sides  of  the  petiole  (these  mark- 
ings are  liable  to  be  wanting,  particularly  on  the  head  and  the 
prothorax).  The  remainder  of  the  abdomen  and  the  second 
margin  of  the  second  segment,  ferruginous.  Antenna;  and  legs 
black.  Wings  smoky,  the  anteriDr  l:M>rders  brown  with  a  violet 
reflection.     Wing  scales  yellow  or  brown. 

The  %  as  large  as  9;  clypeus  yellow,  slightly  bidentate  (a 
third  hardly  perceptible  tooth  between  the  two  laterals).  Fla- 
gellum  of  the   antennse  yellow  beneath,  especially  under  the 
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terraiual  bend,  which  is  sometimes  entirely  tawny.  The  yellow 
or  tawny  border  of  the  prothorax  is  interrupted  by  some  black 
points  in  both  sexes. 

Var.   Size  small,  13  mill.     Prothorax  black. 

Bess.  a.  diff. — Approaching  to  Z  aziecus,  but  very  distinct  ' 
by  the  pedicle  of  the  second  segment  being  sensibly  longer ;  by 
the  petiole,  of  which  the  inflation  is  more  lengthened,  which  does 
not  form  any  prominence  above  and  which  is  not  strongly  punc- 
tured. 

Hab.  The  hot  regions  of  the  gulf  side  of  Mexico.     Tampico. 

N.  B. — The  type  from  which  I  first  described  tliis  species,  /.  /., 
has  the  "etiquette"  Pefion  de  los  Bafios,  a  locality  of  the  valley 
of  Mexico  (cold  region).  This  should  be  an  error  of  the 
**  etiquette,"  for  I  have  myself  taken  this  species  in  the  region 
approaching  the  hotter  zone  of  Mexico. 

11*  Z*  Jurinei  Sauss. — Gracilis,  niger,nitidn»  ;  capiteet  thoracetenai- 
ter  puiictatis  (puiiclis  quasi  obliteratis)  ;  hoc  iiitido,  uietanoto  brevi,  albi- 
dosericeo,  plaiiato.  Petiolus  ovatu3,  valde  dilatatus  «t  maxime  depressus, 
nitidas,  vix  puiictatns  ;  secundam  abdom.  segmentnm  basi  petioiatnm, 
deiii  globo8(Mlilatatum,  ut  petiolus  nitidissimum ;  segmeuta  reliqua 
punctata.  Pronoti  margo,  macula  subaiaris  et  tegularatn  liuibus  posti- 
cus, puncta  2  in  scutello,  macule  2  rotundatsB  in  m<>tanoti  parte  imma, 
flava;  abd.  segmentoruia  limbus  teuuissime  albidus  vel  flavus.  Alae 
infuscataB.     Longit,  0.015  mm. 

% .  Clypeus  flavus,  sericens,  superne  niger,  et  margine  tenuissime  nigro, 
subbidentato;  antenuso  snbtus  apicem  versus  fulvae. 

9  •  Clypeus  integer  subtruncatus,  uiger,  sublsevis. 

Zethits  Jurinei  Sadss.  Vespides,  I,  1852,  15, 13;  III,  118;  Kevue  Zool,  X, 
1858,  162. 

Hab.  Antilles?  South  America.  Caracas.  (Typus  in  museo 
Genevensi  et  Saussuriauo.) 

12.  Z.  nigricomis  n.  sp. — Nigerrimus,  nitidns,  punctnlatos;  meta- 
thoraceet  abdomine  cinereo-sericeis  ;  abdominis  petioli  margine  et  linea 
Bubmarginali  angosta  2'  segmenti,  sulfureis  ;  alis  infumatis,  casta  nigra  ; 
9  antennis  et  clypeo  planato  nigris,  %  olypeo  albido,  margine  tenniter 
nigro ;  antenuarum  flagello  subtus  albido-aunulato ;  tibiis  intermediis 
linea  albidaornatis. 

9  %  •  Total  length  15  mill. ;  wing  10  mm. 

The  same  form  and  sculpture  as  Z.  aztecns.  Jet  black,  im- 
maculate, having  only  the  yellow  border  of  the  petiole  and  a  very 
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fine  submarginal  sulphur-yellow  line  on  the  2d  segment.  The 
antennae  quite  black. 

% .  Clyi^ens  flattened  J  only  delicately  punctate-strigate,  a  little 
trilobed  in  the  middle  of  its  inferior  margin;  metathorax  not  so 
much  hollowed  posteriorly;  a  little  strigate  on  sides;  the  exca- 
vation not  margined  at  top ;  the  lateral  carinas  very  sharp  and 
prolonged  nearly  down  to  the  end,  not  obsolete  beyond  the  angle  ; 
the  lateral  faces  polished.  The  swelling  of  the  petiole  not  so 
oval,  but  more  attenuated  posteriorly;  the  second  segment  more 
pediculate,  so  that  it  might  be  almost  classed  in  the  Division 
Didymogastra. 

The  body  is  not  clothed  with  golden  silky  hair,  but  only  with 
a  little  grayish  pubescence  on  the  metathorax  and  abdomen ;  the 
face  or  clype^is  not  silvery  as  in  Z.  aztecus. 

%.  Antennae  black;  all  the  joints  of  the  flagellum  annulated 
beneath  at  their  base  with  pale-yellow;  the  first  joint  having  its 
macula  near  the  end ;  the  scape  black.  Clypeus  broad,  quad- 
rangular, transverse,  whitish-yellow,  not  silvery;  its  inferior  edge 
black,  widely  emarginate,  with  2  distant  teeth.  The  intermediate 
tibiae  ornamented  before  with  a  white  line,  running  over  the  first 
joint  of  the  tarsi. 

Hab.  Mexico,  the  eastern  Cordillera.  Orizaba  (Mr.  Sumi- 
chrast). 

This  species  has  the  appearance  of  Z.  Jurinei,  because  of  its 
oval  petiole  being  posteriorly  attenuated,  and  its  black  shining 
color,  but  it  is  smaller ;  its  petiole  is  not  impunctate,  polished, 
etc. 

6.  Swelling  of  the  petiole  cylindrical. 
*  Metathorax  not  excavated. 

13*  Z*  Heydeni  n.  sp. — Niger,  pnnctatus,  tomento  aureo  ubique  ves- 
titas ;  pronoto  cristato-marginato,  8ed  angalis  baud  spiDosis;  petioli 
tnmore  cjliudripo,  subdepresso;  oorpore  maxime  flavo-variegato ; 
abdominis  segmeDtis  omnibas  tenuiter  flavo-Iimbatis  ;  pedibns  flavis, 
feiuoribus  nigro-variis  ;  ali.s  peiluoidis,  venis  ferrugineis. 

^.  Maudibulis  et  clypeo  flavis  ;  boo  in  medio  va&r gxne  producto-truncato ; 
antennii  fulvis  sub  scapo  fascia  flava,  apice  cocbleatis. 

Total  longtb,  16  mm. ;  wing,  11  mm. 

9.  Insect  slender.  Head  wider  than  high,  densely  cribrose. 
Thorax  densely  cribrose;   pro  thorax  strongly  flanged,  but  the 
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angles  not  spiny ;  post-scutol  feebly  bilobate ;  metatliorax  con- 
vex, slightly  divided  by  a  simple  furrow,  strongly  wrinkled — its 
lateral  edges  sliarply  carinate.  Petiole  of  moderate  length,  its 
enlargement  not  being  oval  but  in  form  of  a  tube  slightly  flat- 
tened, a  little  compressed  behind,  punctured;  the  remainder  of 
the  abdomen  pear-shaped,  the  2d  segment  bell-shaped,  a  little 
pediculate,  slightly  funnel-shaped,  oflFering  a  second  distinct 
border,  not  turned  up  at  edge. 

The  whole  insect  of  a  shining  black,  everywhere  garnished  with 
a  pile  of  tawny  hair;  a  transverse  spot  on  the  forehead,  sinus  of 
the  eyes,  a  spot  behind  each  eye,  a  large  border  on  the  prothorax, 
a  spot  under  the  wing,  wing  scales,  two  spots  on  the  scutellum, 
a  band  on  the  post-scutel,  and  two  large  spots  on  the  posterior 
face  of  the  nietathorax,  yellow.  Segments  of  the  abdomen  all 
narrowly  bordered  with  yellow;  legs  yellow,  thighs  varied  with 
black.     Wings  transparent,  nervures  ferruginous. 

%.  Clypeus  yellow,  convex,  terminated  by  a  truncate  projec- 
tion ;  mandibles  yellow ;  antenna9  entirehj  oraiuje  or  ferruginous, 
only  a  little  dull  above;  the  scape  marked  with  a  yellow  line; 
the  3  last  articles  forming  a  rolled  spiral. 

Rt'Si^,  a.  diff, — This  species  is  distinguished  by  the  color  of 
its  antennae,  and  especially  by  the  form  of  its  petiole.  This  form 
resembles  a  little  that  of  Z.  miniatus,  but  that  has  the  angles  of 
the  prothorax  dentiform  and  the  petiole  more  cylindric  and 
coarselv  cribrose. 

The  Z.  Heydeni  is  much  less  coarsely  cribrose  than  the  Z. 
Aztecuiif  Westicoodi,  orchrtjso])trrui<,  which  it  slightly  resembles; 
and  the  exceptional  form  of  the  clypeus,  %,  also  distinguishes  it 
clearly:  for  with  these  species  the  clypeus  is  large,  quadrate,  the 
same  as  with  the  Z.  Jurinei,  which  is  less  punctured  and  has  the 
wings  obscure.  The  enlargement  of  the  petiole  is  also  very  much 
more  globular  than  among  all  these  species. 

Finally,  this  Zethus  might  be  confounded  with  some  one  of 
those  species  described  by  Smith,  and  which  we  cite  at  the  end 
of  the  genus;  but  the  author  having  omitted  to  indicate  divisions 
into  which  these  species  enter,  or  the  characters  which  permit  one 
to  classify  them  with  precision,  it  is  not  possible  to  recognize 
them  with  certainty.  The  Z.  curinatus  presents  much  the  same 
appearance,  but  it  is  very  much  smaller. 

Hab.  Brazil.     (Museum  of  Senkenberg.) 
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This  charmiDg  insect  was  communicated  to  me  by  Mr.  de 
Heyden. 

**  MdcUkonuB  exeavcUed  ;  the  excavation  margined  toith  tUarp  carina. 
t  Thorax  t?iortf  quadrate  or  rounded. 

14*  Z*  OlmeCUS  n*  sp. — Niger,  thorace  crasse,  metanoto  crassisaime 
foveolato-punctato ;  metanoto  valde  excavato,  acatissiine  carinato ; 
petioli  tuniore  cylindrico,  rugosissimo,  oarinato;  niandibulis,  clypeo, 
panctis  2  frontalibas,  2  scntelli  et  2  poat-soutelli,  margineqne  segineii 
toriim  1',  2\  flavis  ;  pronoto  rufo-xnaculato ;  femoribas  posticis  subde- 
formibaa. 

Total  length,  11  mill. ;  wing,  8  mm. 

9.  Smaller  than  most  of  the  preceding.  Head  moderate, 
covered  with  scattered  moderate  punctures.  Mandibles  widened 
to  be3'ond  the  middle;  the  cutting  border  oblique,  having  an 
acute  point,  a  rounded  tooth,  and  an  obtuse  lobe.  No  transverse 
carina  above  the  antennae.  The  vertex  having  a  little  arcuate 
depression  behind  the  ocelli.  Thorax  short;  prothorax  attenuated 
anteriorly;  its  anterior  border  crested,  the  crest  forming  on  each 
side  a  little  acute  but  not  marginal  angle,  the  anterior  margin 
being  much  narrower  than  the  rest  of  the  thorax ;  the  lateral 
parts  of  pronotum  not  margined.  Scutel  rather  salient ;  post- 
scutel  destitute  of  tubercles,  quite  truncate,  having  a  posterior 
face,  punctate  along  its  superior  arcuated  margin.  Metathorax 
quite  angular  in  shape,  as  in  some  Odynerus;  its  whole  posterior 
face  occupied  by  a  large  and  deep  sericeous  excavation  margined 
by  very  sharp  and  prominent  carinae,  starting  from  the  angles  of 
the  post-scutel ;  the  top  of  the  carinae  separated  from  the  post- 
scutel  by  a  fissure ;  the  inferior  extremity  of  the  posterior  carinae 
meeting  the  lateral  sharp  carinae,  and  forming  with  them  a  sharp 
angle ;  the  uj)per  side  of  metathorax  divided  into  two  triangles 
included  between  the  carinae.  The  thorax  covered  with  very  large 
but  not  deep  punctures;  still  larger  on  the  metanotum,  where  they 
are  nearly  little  grooves.  Petiole  having  its  swelling  cylindrical, 
extremely  coarsely  punctured,  the  punctures  very  large  and  con- 
fluent; the  middle  somewhat  carinatcd  by  the  rough  sculpture, 
the  extremity  a  little  contracted  and  with  a  large  groove ;  on 
each  side  in  the  middle  an  oUsolete  sort  of  a  tooth ;  the  anterior 
extremity  of  the  swelling  truncate,  polished.  Second  segment 
subsessile,  convex  beneath  at  base,  but  not  tuberculous;  tenuously 
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punctured,  but  not  more  on  its  margin  than  elsewhere  ;  the  third 
segment  densely  punctate;  the  following  impunctured  ;  the  first 
margin  of  the  2d  a  little  arcuate  and  depressed  in  the  middle ; 
the  second  lamellar  margin  of  2d  and  3d  segment  growing  a  little 
wider  on  the  sides ;  that  of  the  3d  rather  transversely  cut  out  in 
the  middle  third.     Posterior  tibiae  arcuated,  a  little  deformed. 

Black,  with  a  very  dull  silky  reflection,  rather  fulvous.  Mouth, 
mandibles,  and  clypeus,  yellow,  a  little  orange,  or  reddish  at  top 
of  clypeus.  Scape  and  the  end  of  flagellum  beneath,  yellowish 
or  tawny.  Two  spots  over  the  antennae,  two  lines  on  the  vertex 
starting  from  the  eyes,  and  two  lines  behind  the  eyes,  not  marginal, 
tawny.  Both  margins  of  prothorax  and  two  spots  on  the  lateral 
margins  of  scutelium,  yellowish-tawny ;  two  spots  on  the  edges 
of  post-scutel,  the  margin  of  petiole  and  a  narrow  yellow  sub- 
marginal  line  on  the  second  segment,  yellow ;  anterior  feet  more 
or  less  ferruginous  or  yellow-tawny  beneath.  Wings  subhyalino ; 
veins  brown ;  2d  cubital  cell  lengthened  at  base  (on  the  side 
looking  to  the  base  of  the  wing). 

9.  Clypeus  rounded,  densely  and  strongly  punctured;  a  little 
velutinous  ;  its  inferior  margin  arcuate,  not  truncate  nor  emargi- 
nate;  its  summit  a  little  carinate.  The  head  beneath  and  around 
the  mouth,  post-sternum  and  anterior  coxaj,  sulphur-yellow. 

%.  Clypeus  a  little  wider,  having  the  same  shape  and  color  as 
in  the  9.  The  oblique  cutting  border  of  mandibles  with  but  2 
little  notches.  Antennae  tawny  beneath ;  the  last  two  joints  obtuse, 
forming  nearly  a  hook.  Anterior  tibiae,  tarsi,  and  thighs  beneath 
ferruginous;  intermediate  tibiae  beneath  and  1st,  2d,  and  3d  joints 
of  the  tarsi  beneath  yellow ;  the  3d  segment  slightly  margined 
with  yellow. 

Var,  Prothorax  black,  with  its  angles  and  two  marks,  tawny. 

ffab,  Mexico.  The  Oriental  Cordillera.  Orizaba  (Mr.  Sumi- 
chrast). 

Eesti.  a.  diff. — ^This  is  a  very  distinct  species  in  the  remarka- 
ble form  of  its  metathorax  and  the  rugosities  of  its  petiole ;  quite 
different  from  all  other  Mexican  Zethus,  except  from  chjpealus. 
It  differs  by  its  more  excavated  metathorax,  the  excavation  being 
polished  and  more  carinated,  and  by  its  prothorax,  more  rounded 
anteriorly,  not  square  shaped  nor  crested  on  the  sides ;  by  its 
rougher  petiole,  carinated  in  the  middle,  etc.  It  has  such 
an  extraordinary  resemblance  to  Z.  miniaius  that  it  might  be 
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considered  a  Mexican  varietj  of  this  ;  but  it  has  the  mandibles  a 
little  less  indented,  the  petiole  a  little  thicker  and  shorter ;  the 
lamella  of  3d  segment  less  cat  out ;  and  a  less  high  coloration. 

It  approaches  in  the  same  way  toward  Z.  lobulatus. 

It  differs  from  Z.  toUecushy  its  short  thorax,  the  cariniB  of 
metathorax  which  converge  on  each  side  to  a  sharp  angle,  etc. 

Its  appearance  is  that  of  a  true  Zelhus, 

Bab.  Mexico.  The  Oriental  Cordillera,  Orizaba  (Mr.  Sumi- 
chrast). 

15*  Z*  miniatus'  Sauss. — Parvulus,  niger,  capnt  et  thorax  mediocriter 
profuudtt  punctata;  prouotum  cristato-inarginatum,  angulis  spiniforini- 
bus  ;  iiieftouoti  discus  sulcis  2  profuiidia  brevibus  e  scntello  einergeuti- 
bus  notatus ;  post-so utellum  angulatutn,  margiue  postico  subconcaTo,  et 
iu  lateribus  cristulis  2  (ut  dentibus  e  scutelli  angulis  emissiti)  in- 
Btructuin  ;  metanotutn  ferrugineum  maxime  excavatum,  utiinque  crista 
Terticali  e  post-scutelli  angulis  emissa  instructum  ;  petiolns  cylindricus 
rugosis'iiine  cribratus ;  secundo  Sfgmento  globoso-dilatato,  subsessile. 
Caput  fulTo  sericHum,  aurantiacuni,  fronte  nigro;  mandibulis  et  anten- 
nis  aurantiaois;  pronotum,  nincnlse  snbalares  et  scutellares,  aurantiaca; 
abd.  segmenta  tenuissime  flavo-limbata ;  al»  secundum  costaui  infus- 
cat»  ;  pedes  antici  ct  intermedii  aurantii.     Longit,  0.011  mm. 

Clypeus  9  disicoidalis,  %  subtruncatus ;  in  utroque  sexu  aurantiacus. 
Antennie  ^  apice  rix  cochleatse. 

Zethus  miniatus  Sauss.  Revue  Zool.  X,  1858,  64. 

Enb.  Para.    (Typus  in  museo  Saussuriano.) 

16.  Z.  lobulatus  Sauss. 

Zethui  lobulatus  Sauss.  Vespides,  III,  116,  2,  pi.  Ti,  fig.  4,  $,  1854. 

Hah.  Brazil.    Amazon. 

ft  Thorax  elongate^  attemtutted  anteriorly^  ellipHeai, 

lY,  Z.  Toltecus  n.  sp. — Niger,  oinereo-sericeus,  punctnlatus ;  thoraoe 
elongato,  depresso,  antice  attennato ;  metanoto  crassissime  foveolato- 
punctato,  4-carinato,  foveoU  quadrat^  inter  carinas  instructo ;  petiolo 
cylindrico,  rtigosissimo ;  2^  segmento  subtns  basi  tnberrulato;  clypeo 
transverse,  rotundato  ;  antennis  subtus,  mandibulis,  capite  subtus,  linea 

»  Perhaps  a  variety  of  the  following,  with  the  second  cubital  cell  less 
retracted.  In  this  the  excavation  of  the  border  of  the  second  segment 
was  probably  due  to  an  accident  of  nature. 
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post-oculari,  punctia  2  pronoti  et  scatelli,  margine  abdominis  segmen- 
toram  lo,  20^  coxis  p«<libusque  anticis,  flavis.      9  • 

Total  Itiugth,  12  mm. ;  wing,  8^  mm. 

Head  moderate,  moderately  punctured ;  the  trenchant  margin 
of  mandibles  very  o])Soletely  lobed.  Thorax  elongate  and 
deprenHedy  polished,  covered  with  delicate  ])unctures,  having  a 
tendency  to  stria;,  but  the  pleura;  covered  with  stronger  scattered 
punctures,  much  attenuated  anteriorly  and  posteriorly;  its  ante- 
rior margin  short,  margined ;  the  disk  of  the  mesothorax  flattened, 
with  two  sulcose  places  at  base ;  scutelluni  flattened,  not  divided  by 
a  sulcose  basin,  post-scutellum  very  small ;  metathorax  elongate, 
oblique,  triangular,  very  coarsely  punctured  (or  rather  reticulate- 
rugose)  ;  its  lateral  carina;  very  sharj),  the  sides  under  the  carinte 
polished,  but  a  little  reticulated  near  the  cariiiie,  posterior  face 
having  two  strong  carinte,  starting  froni  the  angles  of  the  post- 
scutel,  the  extremities  of  which  do  not  meet  the  lateral  carinie; 
the  space  between  the  middle  carina;  forming  a  square  excavation, 
rather  widened  posteriorly,  polished,  furnished  with  gray  seri- 
ceous hair,  as  also  the  terminal  acute  angles  of  metathorax, 
behind  the  end  of  the  midjille  carinas. 

Petiole  (as  in  Olmecus)  cylindrical,  truncate  and  polished  in 
front,  extremely  coarsely  punctured,  very  rugose,  a  little  carinated 
at  base,  the  extremity  marked  with  a  semicircular  groove,  and 
also  constricted  on  each  side.  Second  segment  of  abdomen 
rather  elongate,  a  little  depressed,  with  quite  delicate  oblique 
punctures ;  the  punctures  beneath  stronger,  on  the  base  swelled 
tuberculously ;  the  first  margin  above  slightly  angular  in  the 
middle,  the  subjacent  lamina  very  salient  on  tiie  sides  but  very 
little  in  the  middle;  margin  of  the  3d  segment  arcuate,  the 
lamellar  edge  strongly  and  broadly  cut  out  in  the  middle. 

Black,  furnished  with  silvery  hairs  ^except  on  the  head,  where 
they  are  yellowish;;  a  line  of  them  behind  the  eyes  (but  wo/ 
,  marginal)  and  a  line  or  the  scape,  yellow;  the  flagellum  of  9  be- 
neath yellowish-ferruginous;  two  dots  on  the  prothorax,  two  on  the 
scutel,  margin  of  petiole  and  a  filiform  line  on  the  upper  margin 
of  the  2d  segment,  yellow;  prosternum,  anterior  coxae,  and  legs, 
yellow;  intermediate  knees  and  tibiae  annulated  with  yellowish- 
brown.    Wings  washed  with  brownish,  with  a  golden  reflection. 

9.  Clypeus  in  a  rounded  lozenge-shape,  truncate  at  the  top  and 
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extremity,  but  without  angles,  delicately  punctured-strigate. 
Clypeus,  mandibles,  and  the  under  part  of  the  head,  yellow. 

Bens.  a.  diff. — This  species  has  just  the  same  form  of  head  and 
clypeus  and  just  the  same  system  of  coloration  as  Z.  olmecus  ; 
the  petiole  is  also  the  same,  but  the  thorax,  lengthened,  flattened, 
very  delicately  punctured,  the  metathorax  less  excavated,  with 
not  80  salient  carinse,  make  it  easy  to  distinguish.  The  middle 
carinae  of  metathorax  stop  before  reaching  the  lateral  carinae. 
The  appearance  of  the  insect  is  quite  different,  and  it  looks  more 
like  a  Discoelius  (D.  zonalis)  than  like  a  Zethus ;  and  this 
appearance,  due  to  the  elongate  thorax,  distinguishes  it  also  from 
Z.  miniatus  and  lobulatus, 

Hab.  Mexico.     Oriental  Cordillera  (Mr.  Sumichrast). 

B.  Antennse  of  the  males  terminated  by  a  hook. 

a.  Species  having  the  appearance  of  the  true  Zethus,  Head  wider  than  high ; 
thorax  shorty  not  being  one  and  a  half  times  longer  than  wide;  dilafU' 
tion  of  the  petiole  elliptical  or  cylindrical^  a  little  contracted  behind ;  the 
second  segment  of  the  abdomen  inform  of  a  globular  bell, 

1$.  Z«  spinipes  Sat. — Medias,  niger,  nitidas,  densissime  et  grosse 
cribrato-puuctatus ;  pnuotia  2  frontalibus  tlavis ;  dypeo  lato,  9  iiigio, 
subbideniato,  rugose  cribrato ;  %  punctato,  aIbido,surpra  nigro ;  antennis 
9  atris,  %  Unea  in  suapo  albido ;  abdominis  secuudo  segmeDio  minus 
conspicue  punctato,  subpednncnlato ;  petiolo  inflato,  campannlato,  grosse 
punctato,  apice  flavo-marginato. — Variat  9  %  pronoto,  lateribus,  scu- 
tellis,  albido  variegatis  et  abdominis  secundo  segmeuto  margine  albido. 

Zethus  spinipes  Say,  Bost.  Joarn.  I,  1837,  387,  9. — Sauss.  Vespides,  III, 
122,  10. 

Eujnenes  snbstricta  Hald.  !  Proc.  Acad.  Phila.  II,  1844,  54. — Sads8.  Ves- 
pides, III,  152,  42. 

Zfthns  variegatus^  Sac8s.  Vespides,  I,  13,  9,  9,1852;  Revue  Zool.  X, 
1858,  66. 

Eammes pensylvanica  Hald.  Proc.  Acad.  Phila.  1853,  365,  %, 

Ztthus  bicolor  Sadss.  Vespides,  I,  17,  16,  % . 

9 .  Insect  of  medium  size ;  ocelli  disposed  in  a  wide  triangle. 
Clypeus  having  the  form  of  a  transverse  lozenge,  twice  as  wide 
as  long ;  having  the  lateral  extremities  very  sharp,  and  its  ante- 


1  The  collection,  with  bad  locality  marks,  of  M.  de  Romftnd,  has  <ed  me 
into  very  many  errors. 
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rior  border  armed  with  two  little  distaat  teeth.  Head  extremely 
dilated  at  the  vertex,  strongly  excavated  behind,  wider  than  the 
thorax.  Thorax  very  short,  not  being  one  and  a  half  times 
longer  than  wide.  Prothorax  slightly  retracted  before,  its  ante- 
rior margin  bordered  by  a  sharp  projection,  which  forms  on  each 
side  an  indistinct  angle.  Mcsothorax  carrying  on  its  posterior 
part  four  longitudinal  furrows,  and  upon  its  anterior  part  one 
middle  groove.  Scutellum  divided  by  a  sinns.  Metathorax 
offering  a  feeble  concavity,  wrinkled  and  striate.  Petiole  moder- 
ately short,  its  expansion  globular,  having  almost  the  same  form 
as  in  the  Z,  cceruleipennisj  but  less  contracted  behind  and  trun- 
cate ;  the  second  segment  globular-ovate,  but  depressed. 

Insect  black,  polished  and  shining.  The  metathorax  garnished 
with  a  grayish  pile.  Clypeus,  head,  thorax,  and  petiole  densely 
cribrose  with  great  punctures;  this  last  carrying  near  its  terminal 
border  a  large  sunken  place.  Abdomen  sown  with  finer  punctures, 
sometimes  very  fine.  There  is  often  a  slight  depression  toward 
the  middle  of  the  border  of  the  second  segment.  A  frontal  dot  at 
the  insertion  of  each  of  the  antennae,  the  border  of  the  prothorax 
or  only  two  spots  upon  the  shoulders,  often  a  spot  below  the 
wing,  a  band  or  two  spots  upon  the  scutellum  and  the  anterior 
border  of  the  post-scutel,  and  also  two  spots  at  bottom  of  the 
metathorax,  of  a  pale  yellow.  Margin  of  the  petiole,  and  a 
narrow  border  along  the  margin  of  the  second  segment,  of  the 
same  color.     Feet  black.     Wings  brown,  with  violet  reflections. 

%.  Smaller.  Clypeus  wide,  moderately  rounded,  not  having 
a  lozenge  shape,  its  inferior  border  straight,  hardly  bituberculate. 
This  part  either  wholly  or  only  in  its  inferior  moiety,  whitish. 
The  scape  of  the  antenna  before,  is  ornamented  with  a  whitish 
mark ;  the  terminal  hook  black ;  on  the  face  is  often  a  little 
yellow  dot  at  the  side  of  the  insertion  of  each  of  the  antennae. 
The  third  abdominal  segment  is  often  adorned  with  a  whitish 
border.  This  is  the  E,  subsfricla  Hald.  The  female  presents 
the  same  variations. 

Var,  a.  Scutels,  prothorax,  and  two  great  spots  on  the  meta- 
thorax yellow  {Z.  variegatus,  bicolor). 

b.  Often  the  scutels  have  hardly  any  spots,  and  the  second 
segment  is  scarcely  edged  with  pale  yellow  {Z.  subfstrictus). 
Markings  sometimes  ferruginous. 

c.  Certain  specimens  are  entirely  black,  with  a  little  yellow 
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about  the  end  of  the  petiole.    These  are  the  Z,  spinipes  Say  (  9  ), 
and  the  Eumenes  penny Ivanica  Hald.  (%). 

d.  Quite  black;  the  clypeus  margined  with  yellow  (%)  (Mis- 
souri ;  Edw.  Norton). 

The  punctures  vary  quite  notably  among  this  species.  The 
head  and  the  thorax  are  very  coarsely  cribrose ;  with  the  9 ,  the 
clypeus  is  strongly  rugose;  the  vertex  often  becomes  shining 
from  use.  Among  the  9,  the  clypeus  is  less  strongly  cribrose. 
The  second  segment  is  sometimes  hardly  at  all,  sometimes  quite 
strongly  punctured.  A  specimen  from  Florida  has  the  swelling 
of  the  petiole  very  coarsely  cribrose. 

BesH.  a.  diff. — Easily  recognizable  by  its  size,  which  is  superior 
to  that  of  all  the  following  species,  and  by  its  violet  wings. 

Hab.  United  States.  Conn.,  Pa.,  III.,  Tenu.,  Ind.,  Fla.  (U  9, 
6^). 

Nota. — As  I  have  already  said  (loc.  cit.),  the  description  given 
by  Say  is  very  defective,  and  calls  for  an  interpretation.  When 
this  author  says:  *' Peduncle  rather  slender,"  it  is  without  com- 
parison with  the  other  species,  the  most  of  which  he  did  not 
know.  The  "  piceous  dt^ntate  band  of  the  margin  of  the  peduncle" 
is  but  the  subjacent  double  margfns,  which  do  not  make  it  dentate 
except  in  the  color.  The  **  posterior  margin  abruptly  and 
smoothly  impressed  of  the  2d  segment,"  alludes  to  the  subjacent 
lamina  on  the  border  of  the  segment  which  are  salient  in  almost 
all  the  insects  of  this  genus,  and  which  appear  like  a  more  dis- 
tinct border  than  the  veritable  margin  of  the  segment,  which  has 
the  yellow  band.  By  "tibiae  spinous  behind;"  the  author  means 
without  doubt  the  posterior  extremity  (which  offers  a  very  short 
border)  armed  with  stylets  common  to  all  the  Vespidefi.  (From 
this  the  name  spinipes.)  Finally,  the  author  says  that  the  second 
segment  *'  has  a  distinct  neck  at  base,"  which  signifies  a  very  short 
neck,  for  if  it  had  been  long,  the  word  distinct  was  out  of  place. 
This  species  is  not  then  a  Didymogastra,  but  really  a  true  Zethus 
(or  Zethusculus),  which  makes  us  think,  that  it  really  is,  without 
any  doubt,  the  present  species 

19.  Z.  spinoftUB  Savs8.     (Fig.  2,  2a.)~Parvii1ns,  niger;  capite,  tho- 
race  et  petiolo  grosse  peroribratis ;  clypeo  integro,  9  nigro-sericeo,  % 
flavo ;  fronte  carina  tran.sy«r8a  et  liuea  flava ;  pronoti  margine  crista- 
tissiino  postscuteltoque  spinoso  fascia  flava ;  petiolo  cylindrico,   ragoso, 
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flavo-margiiiato;   segmtMitis  tenniter  ilavo-limbatis ;   secundo  Bericeo, 
nitido,  puiictato;  alls  subliyalitiis. 

Zelhus  spinosua  Sauss.  Revne  Zool.  IX,  1857,  270. 

Total  l«ugth,  13  mm.;  wiug,  9  mm. 

9.  Small,  excessively  rugose.  Head  large,  dilated  and  con- 
vex, densely  cribrose  with  great  pits ;  face  carrying  a  transverse 
ridge,  which  covers  the  insertion  of  the  antennae.  Clypeus  almost 
transverse,  convex,"  punctured,  but  much  less  rugose  than  the 
head;  covered  with  a  pile  of  dull  gray  silky  hair;  its  inferior 
border  entire;  the  middle  of  this  border  a  little  arched.  Thorax 
all  cribrose  with  large  sunken  pits  resembling  a  sieve.  Its  ante- 
rior border  carrying  a  transverse  rim  in  the  form  of  a  quite  pro- 
minent lamina,  w^hich  prolongs  itself  a  little  at  the  sides,  descend- 
ing along  the  margin  of  the  prothorax.  Post-scutel  armed  in  the 
middle  with  a  spiniform  sharp  and  raised  tooth,  or  rather,  with  a 
spine.  The  concavity  on  the  posterior  truncated  f!icc  of  the 
metathorax  is  divided  by  a  furrow.  The  metathorax  is  very 
angulate ;  its  lateral  ridges  very  sharp ;  its  posterior  concavity 
very  distinct,  striate,  bordered  by  two  parallel  longitudinal 
ridges,  beyond  which  the  metathorax  is  again  quite  rugose. 
Petiole  as  rugose  as  the  thorax;  its  base  alone  smooth;  ite 
expansion  lengthened,  cylindrical,  but  little  contracted  behind, 
and  cribrose  with  very  large  confluent  punctures.  Second  seg- 
ment globular-ovate,  a  little  pediculate,  its  pedicle  hardly  equal- 
ling a  si.xth  the  length  of  the  segment.  This  segment  is  polished, 
shining  and  sericeous,  although  punctured,  and  appearing  as  wide 
as  long  when  examined  from  above. 

Insect  black,  with  a  transverse  line  on  the  face,  a  little  dot 
behind  each  eye,  margin  of  prothorax,  post-scutel,  two  pyriform 
lines  on  the  metathorax  and  a  line  on  the  border  of  segments  1, 
2,  3,  yellow.  Sometii»es  also  all  the  segments  are  bordered  by  a 
yellow  or  ferruginous  band,  and  the  last  segments  now  and  then 
ferruginous.  Legs  black;  tarsi  and  tibise  garnished  with  silky 
ferruginous  hair;  anterior  knees  spotted  with  yellow;  interme- 
diate tibiae  with  a  yellow  line  ;  the  femora  with  a  spot  at  end. 
Wing  scales  black,  terminated  behind  by  a  yellow  point  by  the 
side  of  which  is  a  little  yellow  process.  Wings  sub-smoky,  with 
brown  nervures ;  the  2d  cubital  cell  triangular,  quite  contracted 
anteriorly. 
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% .  Clypeus  transverse  quadrate,  either  wholly  pale-yellow,  or 
only  its  lower  part;  inferior  margin  entire  and  arcuate  ;  the  last 
two  articles  of  the  antennae  tawny  beneath. 

Var.  a.  Two  yellow  spots  on  the  scutellura. 

b.  The  yellow  mark  of  the  frontal  ridge  and  that  on  the  post- 
scutel,  interrupted;  the  face  presenting  but  two  yellow  points. 
The  border  of  the  prothorax  is  sometimes  sprinkled  with  black 
dots. 

c.  The  yellow  markings  hardly  visible.  Prothorax  black. 
Legs  black;  wings  a  little  smoky,  with  some  ferruginous  tints  and 
the  nervures  brown. 

d.  The  spine  of  post  scutel  yellow  or  black. 

e.  In  small  specimens,  principally  % ,  the  spine  is  obliterated, 
or  replaced  by  a  little  longitudinal  carina. 

/.  The  peduncle  of  the  2d  segment  rather  longer;  the  spine 
of  post-scutel  obliterate. 

g.  The  extreme  edge  of  the  clypeus  %  black,  or  partly  black, 
which  causes  very  fallacious  appearances. 

Ress,  a.  diff. — This  species  is  very  distinct,  by  its  ridges, 
prominences,  and  rugosities,  by  the  very  large  punctures  of  its 
petiole,  and  especially  by  the  long  spine  of  its  post-scutel. 

Eah.  The  gulf  side  of  Mexico,  in  the  warm  parts.  Tamanlipas, 
Huasteca,  etc.  Very  common  in  Tampico.  I  have  taken  a  score 
of  specimens  in  view  of  the  town  of  Pueblo-Yiejo,  against  posts 
exposed  to  the  sun.     Various  specimens  also  from  Orizaba. 

Fig.  2.  The  insoot  seen  in  profile,  enlarged.  2,  6.  Its  uataral  sise.  Fig. 
2,  a.  The  abdomen  more  enlarged. 

{|0*  Z«  imitator  n.  8p. — Niger,  orasse,  dense  pnnotatus:  metannto 
minus  crasse  panctato;  petiolo  ovato-cjlindnco,  oraj^sissime  oribrato  ; 
panotis  2  clypei ;  2  frontis,  pronoti  margine,  macnla  subalari,  tegularnm 
liinbo,  scutelli  fascia  iiiterrapta,  post-sontelli  fasuia,  luaculin  2  mntanoti, 
abdominis  segroeDtoram  10-30  limbo  angaste,  tibii.sqae  intermediis  basi 
extus,  flavis.     9  • 

Total  length,  12^  mm. ;  wing,  9  mm. 

9.  Form  and  sculpture  about  the  same  as  in  spinosus.  Head 
small.  Clypeus  much  rougher,  very  coarsely  and  confluently 
punctured,  not  broad,  but  rounded,  more  prolonged  and  truncate. 
A  carina  between  the  antenn»,  prolonged  on  the  clypeus.  The 
rest  of  the  punctuations  about  the  same,  very  rough.  Prothorax 
3 
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a  little  more  elongate;  its  angles  very  prominent;  the  post- 
scutellum  quite  destitute  of  a  spine.  Metathorax  triangular,  not 
carinated  and  not  so  rough.  Petiole  a  little  less  cylindrical,  a 
little  more  swollen,  coarsely  cribrate ;  the  beginning  of  the 
swelling  punctate  like  the  rest,  not  polished  (as  if  smelted)  as  in 
apinoaus ;  2d  segment  less  globular,  more  pyrifomi,  only  punctate 
along  its  margin. 

Tiie  ornaments  more  numerous  than  in  spinosus,  having  a  spot 
on  each  side  of  the  clypeus,  two  on  the  face,  the  scape  beneath, 
the  border  of  prothorax,  a  macula  under  the  wing,  edges  of  the 
tegula),  an  interrupted  fascia  on  the  scutel  and  on  the  post-scutel, 
two  maculae  on  the  metathorax,  margin  of  petiole  and  a  submar- 
ginal  line  on  the  edge  of  the  2d  and  3d  segments,  yellow.  The 
rest  of  the  abdomen  brownish;  an  abbreviated  yellow  fascia  on 
the  intermediate  tibiae.  Wings  hyaline,  a  little  brownish  along 
the  anterior  margin ;  the  2d  cubital  cell  not  anteriorly  contracted^ 
having  a  distinct  radial  border. 

Bess.  a.  diff. — This  species  slightly  resembles  Montezumse  but 
is  very  distinct  by  the  rest  of  its  coloration,  by  its  swollen,  not 
depressed,  and  more  coarsely  cribrose  petiole ;  and  by  the  second, 
more  globular,  less  elongate  segment  of  the  abdomen. 

It  differs  from  aztecus  and  Wesfwoodi  by  its  more  sessile  2d 
segment,  its  more  coarsely  cribrose  and  more  cylindrical  petiole, 
its  maculated  metathorax,  without  excavation,  only  parted  by  a 
sulcosity ;  smaller  head,  rough  clypeus,  etc. 

It  is  nevertheless  an  embarrassing  species,  intermediate  between 
spinosus  and  Montezumse. 

Hah.  Mexico;  the  Oriental  Cordillera  (Mr.  Sumichrast). 

SI*  Z«  Clypearis  n.  sp. — Niger,  orassispime  dense  cribrato-pnnctatns  ; 

pronoto   aoate   angnlato;    metaiioto   4-caHnato,   post-sou t«^lli    angnlis 

dentiformilms;   petiolo   ovato  tamido;    pniictis  2  frontalibns,    prouoti 
•    tnargiue,  panctis  2  scntelli  et  2  post-scntelH  margineqne  pntioli,  flavis  ; 

niargine  2'   et  3"  segmenti   siuuato,   liuea   prsemarginali   flava;    alls 

fumodis.     % . 

Total  length,  13  mm. ;  wing,  9  mm. 

Form  and  punctures  as  in  Z  spinosus.  The  head  very  little 
wider  than  the  thorax;  the  thorax  short,  crested  in  front,  very 
sqnare  anteriorly ;  its  angles  vshai^),  a  sort  of  crest  bordering  the 
Bides  of  pronotum  up  to  the  wing-scale.     Scutel  rather  salient; 
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post-scutel  truncate,  somewhat  eniarginate  ;  its  angles  seen  from 
before,  elevated  as  two  triangular  teeth.  Head  and  thorax  quite 
densely  cribrose  with  very  coarse  confluent  punctures;  the  scutel 
divided  by  a  flat  line.  Metathorax  coarsely  but  not  so  deeply 
cribrose,  short;  its  lateral  edges  very  sharp  ;  the  posterior  face 
having  two  strong  vertical  carinse^  starting  from  the  angles  of 
the  post-scutel,  but  not  going  down  to  the  extremity ;  the  channel 
between  them  punctate ;  the  sides  of  thorax  as  cribrose  as  the 
dorsum,  those  of  the  metathorax  not  quite  so  rough.  Petiole 
quite  coarsely  cribrose,  rather  bidentate,  with  the  anterior  side 
polished,  impunctate  (as  if  smelted)  as  in  aztecus,  but  the  swelling 
not  cylindrical  (as  in  aziecus)  but  oval,  thick,  and  truncate  as  in 
ofomitus.  The  2d  segment  subsessile  (its  form  being  a  half 
sphere),  and  punctured;  its  second  lamellar  edge  wide,  getting 
wider  on  the  sides.  The  first  border  of  the  3d  segment  advanced 
in  the  middle  ;  the  2d  lamellar  border  sinuate,  advanced  in  the 
middle,  and  cmarginate  on  each  side;  getting  wider  outside  of  the 
emargination.     The  other  segments  very  delicately  punctate. 

Black  ;  the  pilosity  brown  ;  that  of  the  abdomen  long  and  ful- 
vous on  the  2d  and  3d  segment.  A  line  on  the  anterior  margin 
of  the  mandibles,  two  spots  over  the  antennae,  anterior  border  of 
prothorax ;  two  dots  on  the  angles  of  scutel,  two  on  the  post- 
scutel,  posterior  border  of  petiole,  and  submarginal  border  of  2d 
and  3d  segments,  yellow.  The  posterior  margin  of  prothorax  and 
the  margin  of  the  teguljB,  brown;  the  second  border  of  2d  an<l 
3d  segment  piceons.  Knees  and  tarsi  brownish ;  a  yellow  macula 
at  end  of  the  1st  femora;  a  yellow  line  on  the  1st  and  2d  tibite 
outside ;  this  sometimes  tawny.  Wings  clouded  with  brown, 
with  yellowish  reflection. 

%.  Clypous  rather  rounded,  black,  very  coarsely  cribrose,  its 
inferior  margin  with  three  indentations  in  the  middle,  two  little 
carinic  terminating  in  the  external  teeth;  its  surface  very  convex, 
having  a  very  prominent  transverse  swelling,  somewhat  like  a 
very  obtuse  carina;  a  yellow  triangle  with  the  angle  turned 
downwards  extends  fron)  that  swelling  to  the  end,  and  terminates 
in  the  middle  indentation  of  the  inferior  margin.  Antenn:o 
rather  thickened,  terminated  by  a  short  biarticulate  ferruginous 
obtuse  hook 

7?''.sx.  a.  diff. — This  very  remarkable  species  comes  quite  near 
to  Z.  ii]/hiosuSf  from  which  it  differs  by  its  bidentate,  not  si>ined 
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post-scutel  and  by  its  square,  angled,  not  contracted  prothorax ; 
by  its  motathorax  and  petiole,  etc.  The  very  coarse  punctation 
and  very  particular  details  of  form  of  all  tbe  parts  of  the  body 
distinguish  this  species  from  all  the  other  Mexican  Zethus,  except 
from  Olmecus  with  which  it  must  be  compared. 
Hab.  Mexico.     The  Oriental  Cordillera,  Orizaba. 

ftfl.  Z*  Aztecus  Sauss.  (Fig.  1,  la.) — Niger,  rngose  panctatas ;  pronoto 
antice  valde  cristato ;  froute  trausversim  in  lineatn  elevato,  flavo- 
bipnnctato ;  petiolo  ovato-inflato,  craHse  panctato ;  Becando  aepmento 
sabpetiolato,  fulvo-sericeo ;  pronoti  margine,  maoala  sabalari,  soutelli 
mac  111  is  2,  po8t-8catelli  fascia  abdoiuinisque  segmentoraiu  1-3  limbo, 
flavis ;  alis  subhyalinis. 

Zethus  azlfcus  Sadbs.  Revue  Zool.  IX,  18.57,  270. 

Total  leugth,  15  mm. ;  wing,  10  mm. 

9.  Head,  thorax  and  petiole  cribrose  with  coarse  crowded 
punctures,  but  less  rough  than  with  Z.  crintatus  and  Z.  spinosus. 
Clypcus  polished,  cribrose  with  more  distant  oblique  punctures, 
and  hardly  notched  on  its  inferior  border;  the  emargination 
divided  by  a  little  middle  tooth;  a  little  wavy  transverse  carina 
on  the  vertex,  forming  a  sort  of  extension  upon  the  insertion  of 
the  antennae.  Clypeus  and  orbicles  rather  silvery.  Prothorax 
bordered  by  a  vertical  lamina  in  form  of  a  crest,  but  which  does 
not  prolong  itself  upon  the  sides.  Metathorax  furrowed,  with  the 
concavity  bordered  above  and  furnished  with,  a  pile  of  gray  hairs, 
having  a  slight  tawny  reflection.  Post-scutel  unarmed.  Swelling 
of  the  petiole  neither  cylindrical  nor  globular,  but  oval,  and,  as 
seen  in  profile,  dilated  above.  Second  segment  ovate-globular, 
not  enlarging  itself  as  suddenly  as  in  the  Z.  cristatus;  but  it  has 
no  more  lepgth  of  pedicle,  and  the  same  silky,  golden  reflection. 

Insect  black ;  two  dots  on  the  forehead,  border  of  prothorax, 
a  spot  under  the  wing,  two  on  the  scutel,  the  post-scutel,  and  the 
border  of  segments  1,  2,  3  orange-yellow.  Wing-scales  often 
touched  with  vellow.  These  colors  offer  the  same  variation  as  in 
the  species  cited;  the  crest  of  the  vertex  being  often  adorned  with 
a  yellow  line,  while  the  metathorax  has  no  spots  of  this  color.* 

1  At  1t*ast  in  my  specimens.  It  will  not  do,  however,  to  accept  this  as 
A  constant  character. 
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Feet  black ;  tarsi  rather  ferruginous.  Wings  transparent,  clouded, 
yellowish-brown,  with  the  nervures  brown — their  reflection 
golden-gray. 

%,  Anterior  border  of  the  clypeus  notched  as  in  the  female; 
the  angles  of  the  indenture  in  the  form  of  teeth,  the  middle  tooth 
smaller  than  the  lateral.  All  the  clypeus  covered  with  a  silvery 
down;  its  lower  moiety  of  a  yellow  color,  as  well  as  a  line  upon 
the  scape  of  the  antennae.  Mandibles  yellow  in  front,  the  end  of 
the  antenna3  black,  the  hook  elongate,  edged,  and  sharp ;  the 
terminal  joints  sometimes  a  little  roiled  up. 

jRetis.  a.  diff. — It  is  a  little  smaller  than  Z.  Westwooih\  and  is 
distinguished  from  it  by  its  more  swelled  and  more  coarsely  punc- 
tured petiole,  by  its  more  indented,  more  strongly  punctured 
clypeus,  etc.  It  has  the  form  of  Z.  sjjinosHHf  but  it  has  no  post- 
scutellar  spine,  etc. ;  and  although  rather  coarsely  punctured, 
that  is  really  less  so  than  this  species. 

Uab.  Mexico,  on  the  gulf  side.     Tampico. 

Fig.  1.  The  male  enlarged.  Fig.  1,  a.  The  head  of  the  male  seen  from 
before. 

OhservQiion, — The  fignre  1  is  not  entirely  satis  factory :  the  h»»a«l  not 
Bufficiently  thick,  and  the  second  abdominal  segment  with  the  pedicle  a 
little  too  long. 

{{3«  Z«  Otomitus  n.  sp. — Niger,  dense  pnnctataii ;  capite  et  thorace 
cinereo-,  abdomiue  fulvo-hirto;  antennid  nigrin,  scapo  linea  llava; 
panctis  2  frontalibus,  pronoti  uiargine,  fasiia  podt-scutelli,  alMloiuinisqne 
segraentoram  1-3  linea  marginali,  flavi:^ ;  petiole  ovato-tnmido  nitido, 
panctato,  apice  truncato,  snperne  iinpressione  transYeraali ;  genibus  et 
tarsis  fuseescentibas;  alis  fusoo-aureo  ncbulosis.  —  ^  clypeo  trapezino, 
fascia  submarginali  ilava. 

Total  length,  14  mm. ;  wing,  10  mm. 

%,  Quite  the  same  form  and  punctuation  as  Z,  azfecus.  But 
the  clypeus  not  square,  more  triangular,  wide  inferiorly,  narrowed 
at  the  summit,  or  rather  in  the  form  of  a  half  circle,  a  little  con- 
vex, densely  punctured;  the  inferior  margin  wide  and  transverse; 
with  a  wide  transverse  omargination  and  two  little  teeth.  A  pale 
yellow  band  occupies  the  inferior  part,  but  the  extreme  margin 
is  black.  The  flagellum  of  the  antennae  quite  black;  only  the 
hook  is  sometimes  brown  beneath.  The  lateral  carina;  of  the 
metathorax  a  little  more  pronounced  ;  the  petiole  not  so  coarsely 
punctate,  a  little  wider  behind,  more  truncate,  somewhat  as  in 
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spinipea;  the  2d  segment  without  any  impression  before  its 
border;  scutel  black;  no  macula  under  the  wing.  The  interme- 
diate femora  have  no  yellow  fascia).  The  wings  are  washed  with 
brown,  with  a  golden  reflection ;  the  2d  cubital  cell  generally 
triangular ;  its  radial  side  wanting  or  quite  short. 

Clypeus  and  head  gray-silky;  abdomen  golden-silky  as  in 
Z.  aztecufi. 

llab.  Mexico ;  the  Oriental  Cordillera.  Orizaba.  (6  % 
sent  by  Mr.  Sumichrast.) 

It  is  not  without  hesitation  that  I  separate  this  species  from  Z. 
aztecus  ;  but  the  clypeus  is  decidedly  of  a  different  form,  and  the 
coloration  is  quite  the  same  in  my  six  specimens,  seeming  to  in- 
dicate a  decided  species.  The  end  of  the  antennoe  is  quite  black 
as  in  AztecuB. 

24*  Z*  ClirysopterilS  Sauss. — Niger,  fermgineo-liirtus,  staturse  Z. 
Westwoodi ;  capile  latiore  qiiam  longiore,  dense— puuctAto.  Thorax 
valde  piinctatU8,  reticulato-i  uuosus ;  pronoti  margiue  uristato,  angulis 
promiueutibus ;  scatello  sulco  partito;  inetaiioto  laevi,  hii-suto,  postice 
foveola  distineta,  earinis  longitu'liiialibuB  2  niarginata  iiistructo.  Petio- 
las  ovato-cylindricu6,  inflntus,  parte  linear!  basali  brevissiina  ;  secan- 
dniusegmentumgloboso-dilatatum,  vixpedunculatunijfulvo-velntinum. 
Pancta  2  frontid  et  pronoti  angulorum  abdoinini^tque  segmentoruin 
liuibus  angusteflava;  tarsi  t'erruginei ;  alse  subferrugiucaB,  tegulis  pieeid 
vel  flaro-inarginatid.     Longit.  0.017. 

%  .  CI ypeo  pauotato,  dimidio  iuferiore  aurautiaco,  margine  tenuiter  uigro, 
bidentato. 

Zethus  chrysopterus  Sauss.  Vespides,  I,  13,  8,  pi.  viii,  fig.  7,  ^,  1852; 
Revae  Zool.  X,  1858,  G6. 

Enh.  Probably  from  South  America.  (Typus  in  auctoris 
rauseo.) 

{{5.  Z.  ferrugineus  Saubs. 

Zethus  fetntgineus  Sauss.  Vespides,  I,  14,  10,  1852. 

Ilab.  South  America.     Para. 

36*  Z*  Cinerescens  Sauss.  J. — Niger,  cinereo-sericens ;  clypeo 
piano,  pa nctato-striato,  bideiitato;  oapite  dense  puuctato;  thorace  cri- 
brato,  striato-rngoso,  antice  cri.stato,  angnlato;  post-scntello  truncato; 
metanoto  postice  produuto,  rugoso,  lateraliter  cristato-carinato;  in  medio 
f(»veolato  sed  baud  biearinato ;  petiolo  lirevi,  globoso-clavato,  baud 
cribrato;  abdom.  secundo  segmento  8ubses8ili,  sed  pi ri forme -dilatato 
(baud  globoso),sericeo. — Puncta  2  frontis,  pronoti  margo,  post-scutellum 
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et  potioli  limbus  frequenter  flava ;  tarr^i  fnsoi;  aln  infu«cat»,  secundum 
costani  nigrs,  tegulid  I'errugiueo-uiargiuatid.     Loiigitudo,  0.015. 

Zeihus  cinerascetis  Sausb.  Vespidetfi  III,  117|  3,  lb54. 

Bab.  Brazil.  (2  ?  in  Uiusco  auctoris ;  typus  iu  nmseo  Tau- 
rineuse.) 

Z.  fraterno  affinis,  at  differt  pronoto  cristate  et  angulato, 
thorace  rugose,  petiolo  minus  punctate  et  globosiore. 

The  male  is  not  known ;  some  doubt  still  exists  about  the  place 
this  species  must  occupy. 

fin.  X.  biglumis  Spin. 

Zeihus  biglumis  Spinoi.a,  Ann.  Soo.  Ent.  Pr.  X,  1841,  135,  83. — Sausi. 
Vespides,  I,  19,  20. 

Bab.  Cayenue.- 

tl8.  Z.  disccelioides  Sauss. — Kiger,  cnpite  et  thorace  valde  cri- 
brato-pnnctatis,  punutid  ooufluentibus  rugosis ;  clypeo  rugoso,  ori- 
brato,  subbidentato ;  pronoto  cristato-marglnato,  biangulato ;  scutello 
sulco  partito;  tnetauoto  supra  foveola  striata  iiistructo,  cujas  margiuen 
laterales  fere  cariniformes  sunt ;  abdominis  priiuo  hegmento  brevi,  ovaUi- 
oampannlato,  inllato,  truueato,  valde  punctato;  ^ecuudo  segmeuto  piri- 
formi,  sericeo. — Teguln  ferruginen;  frous  et  post-scutelluiu  davo-bipuno- 
tata ;  petiolus  flavo  limbatus ;  pedes  fa£cesc«ut«:$ ;  alse  pauluui  iufuscats, 
aureo-uitentes.     9  * — Longit.  0.013. 

Zeihus  discaUoidet  Sadss.  Vespides,  I,  17,^  17,  1852. 

Hab.  South  America.     Para. 

Species  moderately  stout — viewing  its  short  form  and  strongly 
inflated  petiole — and  resembling  to  some  extent  Z.  cinerascens, 
thongh  its  2d  abdominal  segment  is  less  pyriform  and  the  clypeus 
more  strongly  punctured  and  not  distinctly  striate. 

This  species,  in  view  of  its  petiole,  campanulate  and  truncate 
rather  than  contracted  behind,  might  almost  be  placed  in  section  ^. 
(This  form  shows  itself  also  among  the  Z.  spinipes.) 

6.  Specii'9  whirh  have  more  the  appearance  of  Enmenes  or  Discxeliut,  Head 
less  injiafedj  lesx  hollowed  out  at  the  occiput ;  thorax  of  moderate  lenyth ; 
petiole  more  as  in  tlte  Enmenes  'f  Division  a. 


'  Last  line  of  this  page  (of  Vespides),  instead  of  Zeihus,  read  Discaliui, 
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39*  Z*  lllOIltezuma  Saubs.  (Fig.  3,  3a.)~Parvalas,  rugosus,  niger 
et  pilodus;  abdomine  ovato  ut  iu  geiiere  Euinene;  petiolo  elongato 
perrugoso;  reliqua  parte  abdoininiH  piriformi,  depresda ;  pronoti,  post- 
Hcutelli  et  abdomiiiid  segmentoruni  1,  2,  margine,  llavo  vel  ferragineo; 
8capo,  macula  subalari  et  scutelli,  margineque  clypei,  flavis. 

Zethux  Afontezuma  Sadas.  Revae  Zool.  IX,  1857,  270. 
Z.  GaaUmotzin  Saubs.  ibid.  (var.  9  )■ 

9 .  Total  length,  13  mm. ;  wing,  10  mm. 
%  .  Total  length,  10  mm. ;  wiug,  8  mm. 

9.  Insect  small,  slender;  head  but  little  inflated.  Ocelli  in  a 
regular  or  even  lengthened  triangle.  All  the  head  rugose,  crib- 
rose  with  coarse  punctures;  clypeus  entire,  also  cribrose,  convex 
and  rugose.  Thora.x  lengthened,  one  and  a  half  times  longer  than 
wide,  cribrose  with  large  punctures,  rugose  ;  on  the  disk  of  the 
niesothorax  two  arcuate  grooves  leave  the  scutellum,  and  extend 
to  the  anterior  suture.  Angles  of  the  prothorax  spinosc ;  its 
margin  relatively  little  prominent.  Metathorax  attenuated,  con- 
vex, rugose,  but  with  a  lateral,  very  distinct  truncation.  Petiole 
quite  lengthened,  its  anterior  third,  at  least,  linear;  the  remainder 
enlarged,  pyriform,  much  lengthened  and  truncate,  rugose,  cribrose 
with  very  large  punctures  (larger  than  those  of  the  thorax)  ;  its  en- 
largement but  little  raised,  hardly  contracted  behind,  its  marginal 
depressions  forming  a  transverse  groove.  The  remainder  of  the 
abdomen  depressed,  regularly  pyriform,  lengthened  as  in  the 
Eumenes,  at  the  base  sub-pediculate,  gradually  swelling;  the 
second  segment  shining,  polished,  silky-gray,  delicately  punctured, 
more  coarsely  along  its  border. 

Insect  black,  very  hairy,  even  its  abdomen  being  covered  with 
a  pile  of  erect  hair  in  fresh  specimens;  hair  of  the  head  and 
thorax  obscure ;  that  of  the  metathorax  and  of  the  abdomen  gray. 
Inferior  and  lateral  border  of  the  clypeus  often  ferruginous  ;  a 
line  under  the  scape  of  the  antennoe,  two  dots  at  their  insertion, 
margin  of  the  prothorax,  a  point  under  each  wing,  two  at  the 
scutellum,  two  on  post-scutel,  and  the  border  of  the  first  two 
abdominal  segments  yellow  or  ferruginous.  These  markings  are 
variable,  the  scutellum  being  often  black  and  the  post-scutel  yel- 
low; or  the  markings  are  entirely  wanting.  Wing-scales  brown 
or  ferruginous.  Wings  hyaline,  nervures  brown,  and  often  a 
brown  cloud  in  the  radial  cell. 

%,  Smaller.     Clypeus  transverse,  black,  covered  with  silkv. 
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gray  hair;  its  inferior  margin  carrying  in  the  middle  a  very  small 
notch,  above  which  is  a  little  yellow.  AntenniB  a  little  tawny  at 
the  extremity,  terminated  by  a  hook  and  by  a  Blight  rolling  up. 
Metathorax  spotted  with  yellow ;  anterior  border  of  prothorax 
often  black. 

Var.  a.  Clypeus  and  scutel  black ;  no  spot  under  the  wing. 

b.  At  bottom  of  metathorax  two  yellow  spots. 

c.  A  yellow  line  in  front  of  the  mandibles. 

Bess.  a.  diff. — This  species  is  recognizable  by  the  particular 
form  of  its  abdomen.  The  lengthened  petiole,  longitudinally 
linear,  becomes  suddenly  campanular;  the  second  segment  gradu- 
ally swelled,  so  that  the  abdomen  is  pyriform  rjather  than  globular- 
ovate.  The  lengthening  of  the  thorax  and  the  head  a  little  en- 
larged, recall  the  forms  of  the  Eamenea}  The  metathorax,  also, 
presents  no  concavity ;  the  position  of  the  furrow  is,  however, 
indicated,  and  it  is  rugose  and  striate,  but  is  convex  in  place  of 
being  excavated. 

This  insect  appears  to  be  allied  to  Z.  disccelioides. 

Hah.  The  temperate  regions  of  Mexico  I  have  taken  it  in  the 
valleys  of  Cordova,  of  Orizaba,  and  of  Mextitlan  (four  females, 
five  males). 

I  possess  one  specimen,  a  9 ,  as  small  as  the  % ,  and  which  is  a 
little  more  strongly  punctured,  which  has  the  petiole  shorter  in 
the  linear  part,  and  is  sensibly  more  coarsely  punctured  in  its 
enlarged  part.  The  scutellum  and  post-scutel  each  have  two 
yellow  spots.     Length,  0.010;  wings,  0.008. 

la  this  a  variety  of  Z.  Montezuma^  or  a  species  ?  I  have  taken 
it  on  the  banks  of  the  Rio  Panuco,  in  the  Huasteca. 

Fig.  3.  Zethus  Montezuma^  9  t  enlarged.  Fig.  3,  a.  The  head  9  Been 
from  before. 

80*  Z*  parTlllllB  Sauss. —  9*  Pftrvnlns,  gracilis,  niger;  cljpeo  con' 
yexo,  apice  trancato,  late  anbemargiuato;  pronoto  cristato-margiuato, 
Qtriuque  angalato;  po.ot-scatello  carina  arouata  antrorsam  couvexa  iii« 
Btructo,  metanoto  anguiodo,  sapra  oarinnlis  2  sinaatis  e  post-scutelii 
angnlis  emergtisceutibntt  et  postice  convergtiscentibua,  infltrncto ;  petiolo 
graoili,  in  medio  campaDalato,  pUDctato;  secnndo  segmento  paulum  in- 
fandibuliformi. — Caput  et  thorax  den^  pativtata,  argenlAo-gericea ;  an>' 
tennarum  articulia  1-3  subtas,  geDibus,   tibiis  vt  tardis,  ferrugiueis ; 

1  Aud  slightljr  also  those  of  the  geuas  Elimus. 
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petioli  margo  flavo-uotatus ;   alae  secuudum  veiiad  iiifuscatse.     LoDgit, 
0.011. 

Zethus  pnrrulut  Sad83.  Vespides,  III,  119,  5,  pi.  ii,  fig.  1,  J ,«  1S54. 

Hah.  Brazil.  Soutli  of  the  Province  of  Goyaz.  (Collected 
by  the  savant  botanist  Auguste  de  St.  llilaire.) 

This  species  approaches  to  the  form  of  Z,  Montezuma ;  but  it 
is  much  less  coarsely  punctured,  smaller,  and  very  clearly  recog- 
nizable by  the  arcuate  ritlge  of  the  post-scutel,  which  in  com- 
tinuation  of  the  carinas  of  the  metathorax,  forms  a  prominent 
horseshoe. 

y.  Petiole  quite  linear ^  filiform^  depressed^  vertj  much  elongate^  as  in  Eumenes 
of  Divition  f.      The  appearance  of  a  Calligaster. 

81*  Z*  strigOSUS  n.  sp. — Niger,  fu1vo-8ericeas,  parum  flavo-ornatam ; 
pro-  et  uiesonolo  valde  ob'iijue  striijatis  :  iiietanoto  rugOt<o;  petiolo  lineari  ; 
2P  segtueiito  basi  breviier  peduuuulato;  pedibud  uigris,  fiaveaceuti- 
pilodis ;  alU  subhyaliuis. 

9.  Total  length,  14  mm. ;  wing,  11  mm. 
^  .  Total  length,  12  mm. ;  wiug,  8^  mm. 

9.  Slender.  Head  strigate-punctured.  Prothorax  sharply 
margined,  angular  on  each  side,  but  not  spined,  obliquely  strigose. 
The  whole  disk  of  mesothorax  strongly  obliquely  strigose  and 
wrinkled;  the  strias  converging  against  the  middle  carina. 
Scutellum  shining  punctate,  a  little  sulcate  in  middle,  as  the  post- 
scutellum.  Metathorax  rugose,  velutinous.  wrinkled  on  each 
side,  at  base  parted  by  a  channel ;  the  lateral  canthi  carinated 
on  the  sides.  Petiole  very  long  and  slender,  not  globulously 
swollen,  but  quite  linear  (as  in  Eumenes  of  Division  Zeta)  flat- 
tened, shining,  and  parted  by  an  impressed  line,  punctate  on  the 
sides.  Collar  of  the  2d  segment  distinct;  the  hinder  margin  of 
this  segment  very  slightly  reflexed. 

Black,  furnished  with  a  yellowish-silky,  or  rather  golden 
pubescence;  the  metathorax  and  pleura  with  cinereous  pubescence. 
A  line  on  the  base  of  the  inner  margin  of  mandible,  a  line  on  the 
scape,  two  dots  on  the  front,  a  very  narrow  line  on  both  margins 
of  prothorax,  the  post-tegula3,  angles  of  post-scutellum,  and  two 

I  The  male  of  this  npecies  is  not  known.  It  is  possible  that  it  should 
be  placed  iu  section  d. 
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fasciae  on  rnctatliorax  yellow.  Scales  margined  with  brown  ;  a 
narrow  yellow  fiubniarginal  line  bordering  all  the  segments  of 
the  abdomen  ;  the  Gth  segment  yellow.  P'eet  black,  knees  a  little 
fulvous ;  tibiae  furnished  with  silky-golden  hairs.  Intermediate 
tibiae  with  a  yellow  line.  Wings  subhyaline,  with  brown  veins. 
On  each  side  of  the  clypeus  is  a  very  dull,  obsolete,  yellow  macula. 

9.  Clypeus  rounded,  a  little  truncate  at  tip,  punctured,  rugose, 
black. 

%.  Clypeus  broad-quadrate,  strongly  punctured,  slightly 
truncate  .in  the  middle  of  its  inferior  margin,  with  two  hardly 
sensible  edges;  black;  the  lateral  yellow  spots  often  distinct. 
Antennae  rather  thick;  the  whole  terminal  hook  and  the  last  three 
joints  of  the  flagellum  beneath,  yellowish. 

Var.  % . — a,  Clypeus  yellow,  with  the  top  part  and  extreme 
margin  black;  sometimes  also  with  two  black  dots  on  the  yellow. 

b.  Clypeus  more  or  less  margined  with  yellow. 

Var.  %  9. — a.  The  spots  of  the  forehead  wanting. 

b.  The  posterior  margin  of  the  prothorax  not  margined  with 
yellow. 

c.  The  anterior  margin  having  only  the  angles  yellow,  or  also 
a  little  line  in  the  middle. 

d.  Prothorax  black. 

Hab.  The  Gulf  side  of  Mexico.     Orizaba.     (Sumichrast.) 
This  species,  although  very  variable  in  its  coloring,  is  very 

distinct  by  its  filiform  pedicule  and  by  the  strong  strigffi  of  its 

dorsum.     It  has  the  facies  of  an  Elimus, 

C.  Species  which  I  do  not  know,  and  of  which  the  antennae  % , 

have  not  been  described} 

8I2*  Z«  albopictus  Smith. —  9 .  Niger,  sat  tenniter  pnnotatns :  oinereo 
sericeas;  autennis  subtns  apicf  ferniginesceiitibus ;  clypeo  utrinque 
flavo-notato;  pronoti  uiargiiie,  macula  subalari,  puiiotis  2  in  tegulis, 
Bcntelli  margine  interrapio,  puiictis  2  post-scutelli  tibiisquH  extus, 
albidis ;  abd.  segnientorum  1-3  limbo  et  lineola  (utrinqae?)  in  badi 
Becundi,  albidis ;  alls  pellucidis,  secandum  codtam  fuscis.    Lungit,  4J  lin. 


1  As  tbe  form  of  t)ie  abdomen  lias  not  been  described,  I  presume  that  it 
offers  nothing  remarkabi**,  and  that  iu  coudequeuce  all  these  species  per- 
tain to  the  division  Zcthasculu$, 
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Zethus  albopictus  Smith,  Gat.  Brit.  Mas.  VespidaB,  1857|  15,  32. 
Hab.  St.  Domingo. 

33*  Z«  gracilis  Smith. — Niger,  capite  et  thorace  grosse  pnnctatis; 
fronts  s>ulco  trans vei*80  inter  anteiiuad  et  carina  verticali  ad  medium 
clypeuni  producta  inntracto;  metauoto  in  lateribua  striate ;  petiolo 
Rparse  punctato  ;  abdoniine  sericeo  ;  punctis  2  frontalibus  abdomiiiisque 
segnientornm  limbo  angnste,  flavi><.  ^  autennarum  scapo  autioe  flavo. 
Lougit,  4^  lin. — Affinis  videtur,  Z.  MontezumcB. 

Zethus  gracilis  Smith,  Cat.  Brit.  Mus.  Vespidse,  1857,  17,  43. 

JIah.  Mexico. 

Small  species,  of  the  size  of  Z,  Montezumse, 

^4km  Z«  laCTinodllS  Smith. —  9-  ^'(^^^  capita  grosse,  vertice  sparse, 
panctato ;  clypeo  ragose  striato,  apice  snbemarginato;  thorace  po I i to, 
punctis  distantibus  aliquot;  pronoti  margine  acute  marginato,  acute 
angulato;  mesoiioto  autice  carina  abbreviata,  et  eulcis  2  e  seutelll 
augulis  emergeiitibus  ad  pronotutn  duotis;  metanoto  yelutino,  bi- 
convexo.  Thorax  maoulis  2  In  pronoti  angnlis,  macula-subalari,  post- 
Bcutellique  fascia  iuterrupta,  llavis ;  abdomiue  polito;  alis  fusco-oyaneis. 
Longit,  9  lin. 

Zethus  livvinodus  Smith,  Cat.  Brit.  Mus.  Vespidae,  1857,  17,  44. 

Bab,  Mexico. 

By  the  fuscous  wings  this  species  comes  near  to  Z.  spinipes, 
but  is  sepamted  from  it  by  its  distinctly  polished  mesothorax,  and 
by  its  remarkably  largo  size. 

35.  Z.  pallidus  Smith,  Cat.  Brit.  Mus.  Vespids,  1857, 11,  10. 
Hab.  Brazil.  (Num  Zethusculusf) 

36.  Z.  SCUlpturalls  Smith,  ibid.  11,  11,  % 
Hab,  Brazil. 

3T.  Z.  dubius  Smftu,  ibid.  13, 19,  9  ^ . 
Hab.  Brazil. 

38.  Z.  carinatus  Smitb,  ibid.  13,  20,  %. 
Hab,  Brazil. 
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Division  DIDYMOGASTRA  Pbrtt. 
(Sauss.  Veapided,  I,  18;  III,  120.) 

Second  segment  pf  the  abdomen  lengthened  pedieulatc ;  Its 
pedicular  part  forming  at  least  a  fourth  of  the  length  of  the  seg- 
ment.    The  other  characters  as  in  Zethusculus, 

These  insects  have  very  slender  forms  on  account  of  the  extra- 
ordinary length  of  their  abdomen,  by  the  double  articulation  of 
which,  they  enjoy  the  singular  faculty  of  folding  the  abdomen 
beneath  the  thorax,  and  of  placing  the  terminal  pear  against  the 
face  of  the  head. 

The  Didymogastra  inhabit  the  hot  regions  of  America. 

One  cannot  establish  any  line  of  demarcation  between  the 
Zethusculua  and  the  Didymogastra ;  these  last  form  the  continua- 
tion of  the  same  genera  and  only  represent  the  more  lengthened 
modiflcation'of  the  type.  The  two  series,  based  on  the  form  of 
the  antennae  of  the  males,  continue  themselves  in  the  Didymo- 
gastra.  So  this  division  is  wholly  empirical,  and  should  not  be 
preserved  except  to  facilitate  the  determination  of  species. 

A.  Antennse  of  the  males  terminated  by  a  rolled  spiral. 

89.  Z.  Poeyi  Sauss.  (Fig.  4,  4a.) — Niger,  mgose  panctatuH,  metanoto 
viz  striate,  velntino ;  petiolo  polito,  tenuiter  punctato,  gibboso  ;  secando 
abd.  segmento  lsBvi,nitido,  pedunciilo  niediocriter  elongato;  mandibulis, 
frontis  fascia,  orbitis  bis  interrnptis,  pronotoaiUiue,macDH8  2subalaribu8, 
tegnlis,  scatello  et  post-scutello  antioe,  maculis  2  raetanoti,  petioli  apice 
pedibnsque,  aurantiaciii ;  his  rafo  vel  uigro  variis  ;  abdomine  ultra  peti- 
olam  rufo;  alis  flavescentibas,  apice  grisescentibus. 

%  .  Fronte  carinato;  clypeo  aurantiaco,  einargiiiato,  bidentato;  mandibulis 
flavis ;  antennanim  articulis  1-2  rafis,  fascia  flava ;  flagello  snbtas  flavo- 
annulato,  apice  cochleato,  flavo. 

Zeihus  Poeyi  Sauss.  Revue  et  Mag.  de  Zool.  1857,  270. 

Total  length,  14  mm. ;  wing,  10  mm. 

Head  and  thorax  quite  densely  cribro.sc  (moderate  and  a  little 
irregular  often,  in  form  of  an  oblique  prick  of  pin).  Ocelli  pro- 
minent, arranged  in  a  rather  large  triangle.  Vertex  %  forming 
a  ridge  in  form  of  a  T,  of  which  the  vertical  limb  touches  the 
clypeus.  The  posterior  part  of  the  vertex  a  little  more  elevated 
than  the  ocelli.     Thorax  contracted   before,  its  margin   little 
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salient.  Sciitellum  punctured  with  coarse  points,  anr'.  divided  bj 
a  groove.  Metathorax  punctured  on  each  side  of  its  summit, 
neither  punctured  nor  striate  on  its  posterior  face,  but  velvety. 
Enlargement  of  the  petiole  convex;  its  swelling,  seen  in  profile, 
is  more  salient  near  its  base,  and  is  depressed  and  contracted 
behind ;  on  its  extremity  is  an  excavation.  This  enlargement, 
seemingly  smooth  and  polished,  is  quite  finely  punctured.  Second 
segment  very  shining  and  polished,  its  pedicle  equalling  a  third 
of  its  length  and  widening  posteriorly;  the  globular  bell,  as  long 
as  wide,  enlarging  gradually.  Seen  in  profile,  it  is  much  more 
swelled  above  than  beneath. 

Insect  black,  with  orange  markings,  which  are  in  general 
arranged  as  follows :  sinus  of  the  eyes,  the  transverse  bar  of  the 
frontal  T,  a  point  on  the  summit  of  each  eye  and  the  orbit  behind 
the  eyes ;  the  prothor{ix,  wholly  or  in  part,  a  spot  under  the 
wing,  wing-scale,  the  anterior  portion  of  the  scutellum  and  of  the 
post-scutel,  two  spots  on  the  metathorax  and  the  extremity  of 
the  petiole,  orange.  These  markings  arc  more  or  less  develoj>ed; 
they  may  be  more  extended,  or  in  part  wanting.  The  remainder 
of  the  abdomen  is  of  a  beautiful  red  or  ferruurinous,  with  the 
base  of  the  pedicle  black.  Scape  of  the  antennai  ferruginous. 
Feet  yellow,  varied  with  ferruginous.  Wings  ferruginous,  with 
the  end  lightly  gray,  carrying  a  little  reflection  of  violet. 

9.  Clypeus  rounded,  black,  with  two  oblique  yellow  bands  at 
the  superior  margin;  2d  joint  of  the  an*onii{e  ferruginous;  a 
whole  band  of  yellow  under  the  wing;  the  niargiu  of  the  2d  abd. 
segment  narrowly  yellow. 

Z.  End  of  the  antennae  rolled  spirally.  Clypeus  orange,  finely 
punctured ;  its  inferior  border  armed  with  two  separated  teeth, 
with  an  arcuate  border  between  thorn,  in  the  middle  of  which  is  a 
little  salient  tooth,  often  hardly  visible.  The  first  two  and  the 
last  two  articles  of  the  antenna)  oranore;  the  flagelluni  annulate 
with  this  color  beneuth  ;  the  terminal  spiral  orange  ;  the  last 
article  obscure. 

Var.  The  specimens  of  other  localities  pf)s.s('.ss,  without  doubt, 
more  of  black  on  the  abdomen  and  antenme. 

Ress.  a.  d,j[F. — T!iis  DidymofjaMvd  is  easily  distinguished  from 
Z.  Chicolem-all,  by  the  rugose  aspect  of  its  lieiid  and  thorax,  by 
its  much  less  striate   metathorax,  by  its   i)ctiole  more   swelled 
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above,  distinctly  pnnctared;  by  its  second  segment  with  its  less 
extended  pedicle,  and  by  the  yellow  markings  of  all  the  body. 

It  differs  from  Z.  Matzicatzin,  in  its  smaller  size,  in  its  much 
more  lengthened  thorax,  having  a  raesothoracic  disk  longer  than 
wide;  in  its  metathorax,  devoid  of  middle  carinae  and  of  smooth 
spaces  at  the  superior  angles;  in  its  scutellura,  simple,  depressed, 
angular  (not  eraarginate)  posteriorly;  in  its  less  enlarged  and 
more  punctured  petiole,  and  in  its  head  smaller,  without  swelling 
of  the  vertex. 

The  %  differs  in  its  clypeus,  quadrate,  large,  convex  and  notched 
as  in  the  Z.  Poeyi,  not  flattened  and  advanced  in  the  middle  as 
with  the  Matzicatzin;  by  the  antennic  terminating  in  a  spiral,  by 
the  ocelli  placed  upon  a  scarcely  oblique  plane,  etc. 

Hah.  The  island  of  Cuba.  This  beautiful  insect  was  given  me 
by  Prof.  F.  Poey. 

Observation. — In  the  fignre,  the  thorax  is  too  large  and  the  form  of  the 
abdomen  is  nut  perfectly  uataral. 

40»  Z.  RomandinilS  Sauss. — Niger,  oinereo-sericenf^,  capite  lato, 
dense  pnnctato;  thorace  gros$«e  cribrato,  antice  cristato-marginato ; 
scntello  convexo,  suico,  hipartito;  nietanoto  convexo,  hand  foveolato, 
Telntino,  tenuiter  punctato,  supra  ntrinqae  spati »  nitido  laevi  ;  petiolo 
dense  panotato,  nitido,  postice  panlum  attenuato,  llavo-marginato; 
secnndo  segmento  sat  breviter  pednncnlato  tanqiiam  in  Didiimogastra, 
piriformiter  dilatato,  marginem  versus  tenuiter  punctato,  tenuissirae 
flavo  sen  ferrugineo-limbato  ;  reliqnis  punctatis,  piceo-limbatis ;  teguli.s 
ferrngineo  marginatis,  pcdibus,  fuscescentibns ;  tibiis  iutermediis  flavo- 
variis;  alis  diaphanis,  subfuscescentibns. 

9.  Cljrpeo  transversim  quadrato,  flavo,  tenuiter  bidentato;  autenuis  sub- 
las  apicem  versus  flavo-annulatis  et  apice  cochlea  fulva. 

Longitudo,  14  mm. ;  alae,  10  mm. 

Zethun  Romandinus  Sacss.  Vespides  I,  20,  22,  pi.  ix,  fig.  1,  9 ,  1S52. 
Revue  de  Zool.  X,  1858,  104. 

Hah.  Cayenne.     (Typus  in  anctoris  musaeo.) 

This  Zelhus  constructs  with  woody  fibres  and  gummy  materials 
several  rounded  cells,  with  thick  walls  toward  the  bottom  and 
irregularly  united,  recalling  a  little  those  of  Bomhns  (see  Sauss. 
Vespides,  I,  pi.  ix,  fig.  1,  v).  The  instincts  of  these  insects  appear 
to  progress  toward  the  habits  of  the  Social  Wasps. 
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41.  Z.  aurulentus  Sauss 

Zethus  aurulens  Sauss.  Vespides,  III,  121,  8,  pi.  yi,  fig.  5,  9 1 1^354. 
ffab,  Brazil. 

4St»  Xm  niatzicatzill  Sauss. — Niger;  capite  discoidali,  lato,  facie 
cribrata,  vertice  supra  iufiato,  Dnims  oribrato;  ouellis  in  declivitate 
frontii  sitis  ;  thorace  grosse  cribratn,  postscatello  trancato,  postice  ez« 
ciso,  carinato;  luetaiioto  salco  coiispiouo,  at  foveola  uuUa;  infra  valde 
striate,  sapra  lievi,  in  mndio  bicarinato ;  pntiolo  polito  impanctato,  valde 
inflato,  apice  puncto  maximo  itupresso;  secando  segmeuto  longe  pedan- 
calato,  medio  margine  irapreriso,  cam  reliqais  rufo;  tertio  panctato,  in 
medio  prodaeto;  pnnotis  frontalibas  et  post-ocularibas  2,  pronoti 
margins,  macula  subalari  et  maculis  2  scutelli,  limboqae  segmentoruin 
1,  2,  flavis  ;  tibiis  rufid  ;  alis  fusco-flavescentibus. 

^ .  Scutello  piano,  teuuiter  punctato,  infra  macula  IsBvi  et  margioe  io 
medio  subproducto  ;  antennarum  scapo  subtus  flavo. 

Zethus  Matzicaizin  Sauss.  Hevue  et  Mag.  de  Zool.  1857,  271. 

Total  length,  18  mm. ;  wing,  11  mm. 

Mandibles  obliquely  truncate,  trenclmnt,  without  teeth,  but 
with  a  single  lobe.  Head  very  large,  much  wider  than  thorax  ; 
face  flattened;  ocelli  arranged  in  a  broad  triangle  and  placed, 
not  on  the  summit,  but  on  the  slope  of  the  vertex.  Vertex 
strongly  enlarged  transversely  behind  the  ocelli,  but  swelled 
upward.  Face  offering  between  the  antennae  two  little  vertical 
carinae.  Thorax  very  short,  quadrate,  depressed ;  the  margin  of 
the  prothorax  little  prominent.  Disk  of  the  mcsothorax  wider 
than  long ;  its  anterior  curve  describing  a  semicircle,  not  an 
ellipse  as  in  all  the  preceding  species.  Scutellnm  divided  by  a 
channel.  Post-scutel  truncate,  angulate;  its  posterior  border 
offering  a  concavity  and  carrying  an  arcuated  ridge  interrupted  in 
the  middle  (which  especially  distinguishes  it  from  the  preceding 
species,  which  has  the  post-scutel  whole  rounded  above).  Meta- 
thorax  very  angulate,  having  four  sharp  ridges,  so  to  speak  :  1st, 
the  two  ordinary  lateral  ones,  which  here  form  two  sharp  crests ; 
2d,  two  other  very  short  ones,  which  start  from  the  angles  of  the 
post-scutel ;  the  middle  divided  by  a  strong  channel,  but,  properly 
speaking,  without  any  concavity.  The  summit  of  the  metathorax, 
especially  the  space  situated  on  each  sid.e  between  the  two  ridges, 
is  smooth,  shining,  not  punctured  (or  very  finely  striated),  the 
remainder  wrinkled.    The  flanks  under  the  lateral  ridges  smooth 
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and  shining.  Petiole  quite  lengthened-pedieulate ;  its  elliptical 
enlargement  is  globularly  swelled  above,  as  high  as  wide  (sub- 
eompressed),  having  on  its  posterior  extremity  above,  a  large 
excavation,  and  on  each  side  a  large  transverse  groove,  which 
compresses  the  end  of  the  petiole,  but  without  coalescing  with  the 
middle  groove.  Second  segment  lengthencd-pediculate,  almost  as 
in  the  Z.  Chicolencail ;  its  globular  part  very  flat  beneath,  and 
much  swelled  above  from  its  base ;  its  first  posterior  border  a 
little  sinuous,  preceded  in  the  middle  by  a  vague  depression — its 
second  border  not  being  at  all  reflected.  Margin  of  the  third 
segment  formed  in  the  same  way,  but  the  first  border  more 
sinuous.  Head  coarsely  punctured ;  the  face  cribrose,  but  the 
vertical  inflation  very  much  less.  Thorax  cribrose  with  sunken 
points,  except  the  metathorax.  Petiole  and  abdomen  smooth 
and  shining,  while  the  last  is  very  finely  punctured.  The  third 
segment  punctured. 

Insect  black,  garnished  with  a  gray  or  slightly  golden  pile;  two 
spots  on  the  face,  one  behind  each  eye ;  margin  of  the  prothorax, 
a  point  under  the  wing,  two  spots  on  the  scutellum,  and  the  borders 
of  the  1st  and  2d  segments,  yellow.  The  abdomen,  except  the 
petiole,  of  a  brown  purple  or  ferruginous.  Feet  black,  varied 
with  ferruginous.  Wings  washed  with  brown-yellowish,  nervures 
brown ;  wing  scales  bordered  with  brown  or  yellow. 

%.  Clypeus  very  flat,  punctured;  its  inferior  margin  advanced 
in  the  middle,  entire  ;  a  smooth  lozenge  or  triangle  in  the  middle 
of  its  inferior  extremity ;  this  piece  is  black,  covered  with  gray 
hair — its  lozenge-shaped  part  smooth,  often  yellow.  Antennce 
black,  with  front  of  the  scape  yellow  and  terminated  by  a  little 
ferruginous  hook. 

i?e««.  a.  diff — See  the  affinities  of  Z,  Chicot encail  and  Poeiji. 

The  Z.  niger  offers  also  two  nietathoracic  carinaj  starting  from 
the  angles  of  the  post-scutel;  but  in  this  species  the  post-scutel 
is  not  crenalated,  and  there  is  between  these  carinse  a  concave 
pit,  while  here  the  two  moieties  of  the  metathorax  remain  convex 
and  are  separated  by  a  deep  furrow..  The  thorax  and  the  head 
are  also  smaller,  etc. 

Hab.  The  gulf  side  of  Mexico.  Tampico.  I  have  taken  but 
one  specimen  (%). 

By  the  very  remarkable  form  of  its  clypeus  and  its  mandibles, 
4 


50  HYMENOPTERA   OF   AMERICA.  [PART  I. 

this  species  deserves  to  be  noted  as  fit  to  serre  as  the  type  of  one 
section  of  this  genus. 

B.  Antennae  of  %  terminated  by  a  hook. 

43»  Z»  HilarianUS  Sauss. — Gracilis,  niger;  capite  dense  piinctato, 
sapra  et  pone  ocnlos  tamefacto ;  thoraoe  ininas  dense  panctato ;  pro- 
noto  valde  cristato-marginato,  sed  angalis  hand  acatis  ;  mesouoti  disco 
oarinis  2  IsBvibas  trajeoto;  post-scatello  medio  subdentato;  metanoto 
Telatino,  rugoso,  striato,  in  medio  canalicnlato;  abdominis  petioli 
tnmefactione  oVata,  sat  globoso-inflata  punctalata;  seuundo  segmento 
•  globoso,  serioeo,  basi  sat  longe  petiolato  (petiolus  tertiam  partem  longi- 
tudiuis  efficiens);  segmentis  reliquis  panctatis.  .  Corpus  omnino  vela- 
tinum,  argenteo-sericeam ;  puncta  frontalia  2,  macnis  2  post-oculares, 
ftntennarnm  articuli  1-3  et  apex,  thorax,  petioli  latera  et  pedes,  rufa ; 
petioli  apex  et  lineola  utrinque  in  secundi  segmenti  petiolo,  flava;  seg* 
mentoram  linibus  teuuiter  piceas  vel  rafus.  Alse  infuscatse,  costa  nigra. 
Longit,  0.016  mm. 

9*  Clypeo  convexo,  panctato,  apice  late  sabexciso,  tridentulato ;  macalis 
2  latt^ralibus  rafls. 

%  .  Clypeo  triincato,  rafo  vel  flavescente  macula  media  et  basi  nigris,  vel 
nigro  margine  infero  rufo  et  lateral!  flavo;  anteuuis  apice  ultimo 
minuto  rufo. 

Var.  Color  variabilis,  plus  minusve  rufescens  vel  nigrescens ;  disco 
mesonoti  obscuro  vel  nigro,  carinis  rufis  ;  etc. 

Zethus  nUarianus  Sauss.  Vespidos,  III,  120,  7,  pi.  vi,  fig.  6,  J ,  1854. 

Yaries  in  having  the  margin  of  pronotora  and  the  post-scutcl 
yellow,  and  in  the  distribution  of  colors,  the  reddish  and  biacK 
passing  one  to  the  other;  but,  nevertheless,  a  distinct  species 
by  its  mesothoracical  carinae. 

Hab.  Brazil.  Middle  of  the  province  of  Goyaz.  (The  type 
is  in  the  Paris  museum.) — Venezuela,  Caracas. 

44.  Z.  geniculatus  Spix. 

Didymogastra  geniculata  Spix.  Mem.  Acad.  Turin,  XIII,  1853,  80,  60. 
Zethus  geniculatua  Sauss.  Vespides,  I,  22;  III,  120,  6. 

Metanoto  postice  bicarinato;  colore  affinis  Z.  nigro, 
Hab.  Brazil.     Para.    (Typus  in  mus.  Taurinense.) 

45.  Z«  dicomlioda  Spin. — Niger,  gracilis,  dense  pnnctatus,  cinereo- 
sericeus;  pronoto  antice  cristato-marginato,  angulato;  mesonoti  disco 
bicarinato ;  metanoto  convexo,  velutino,  baud  rugoso,  in  medio  striato. 
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Abdomen  graoile,  petiolo  elongato,  paruin  inflato,  panctato,  apice  pancto 
impresso  uullo ;  seuundo  seguieuto  sat  longt)  petluiitiulato,  ovato-dilatato, 
deproHso  et  tenuiter  punctato. — Puiiota  2  frontia,  pionoti  et  tegularain 
niargo,  post-soutellum,  fasci»  2  metanoti  et  abd.  segmentorum  1-2 
margo,  neo  non  fasoia  iitriDqne  petioli  secandi  segiuenti  (vel  petioli 
apicifl)  albida;  fuinora  intermedia  sabtas  albido  varia;  alse  hyalius, 
veiiis  ferrugiueis,  apice  grUeo-nebulosfe.     Longit,  0.015  mm. 

J.  Clypeo  iiigro,  rugose,  truncato,  sub-bideutato  (vel  aub-tridentato). 

%  .  Clypeo  albido,  supra  nigro,  tnargiue  infero  bideutato,  tenuissime  nigro 
limbato;  antenuis  uigri:^,  uuciuatis. 

Epipona  dicomhoda  Spi.vola!  Oay's  Historia  fisica  de  Chile  (Fauna  Cbi- 

lena),  VI,  1851,  250. 
Zethus  discomhoda  Saoss.  Vespides,  I,  21,  25. 

Hah.  Chili.  (Tjpi  in  musco  Parisiense  et  in  auctoris  servantur.) 

C.   Species  of  which  the  section  remains  undetermined. 

46.  Z.  CHicotencatl  Sahss.  (Fig.  5,  5<i.)— Niger,  politus,  fulvo 
hirtus,  clypeo  convezo,  capite  dense  puuctulato,  tliorace  IsBvigato,  in 
medio  disco  nitido,  impuuctato;  pronuto  atitice  et  pone  angulos  in 
lateribus  cristato-niarginato ;  metanoto  hand  excavato,  ubique  rugose 
striato,  petiolo  parum  inflato,  impunotato,  nitidissimo,  secundo  segmento 
longe  pedunculato,  sericeo,  secundum  marginem  punctato,  margiiie  sub- 
jaceiite  reflexo ;  antenuis  subtus  flavis;  punctis  2  frontalibus,  maculis 
2  metanoti,  et  abdom.  segmentorum  limbo  (aliquaudoque  pronoti), 
tibiisque  supra,  flavis  ;  alis  ferruginesceutibus.       9. 

Zethus  Chicotencatl  Sauhs.  Revue  et  Mag.  de  Zool.  1857,  271. 

Total  length,  17  mm. ;  wing,  12  mm. 

9.  Mandibles  strongly  tridentate.  Cljpeus  rounded,  very 
convex,  but  finely  punctured,  truncate  or  sub-bilobed  on  its  in- 
ferior border,  in  the  middle  of  which  is  a  smooth  space.  Head 
densely  punctured,  but  not  rugose.  Ocelli  salient,  placed  in  a 
regular  triangle  on  the  vertex,  the  head  a  little  contracted  behind. 
Thorax  shining  and  polished,  not  being  j^unctared  above  the 
middle;  margin  of  prothorax  forming  a  salient  lamina;  this 
margin  reflexes  upon  its  angles  and  prolongs  itself  behind,  along 
the  lateral  border  of  the  prothorax  over  a  moiety  of  the  distance 
from  the  wing  scale.  Mesothorax  punctured  along  the  scutellum, 
without  groove  on  its  hinder  part,  but  carrying  a  double  longi- 
tudinal groove  on  its  anterior  moiety;  scutellum  convex  and 
shining,  feebly  punctured.     Metathorax  a  little  flattened  behind. 
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having  a  very  small  groove,  strongly  striated  transversely  or 
rather  channelled  in  all  its  superior  and  poriterior  surface  (.situated 
above  the  lateral  ridges).  Some  stria3,  but  less  distinct,  also 
cover  entirely  the  lateral  faces  of  the  metalhorax,  beneath  the 
angles.  Enlargenieut  of  the  petiole  in  an  oval  form,  much 
lengthened,  depressed,  without  any  globular  swelling  above;  its 
linear  portion  short,  equal  to  a  third  the  length  of  the  petiole, 
smooth,  shining,  without  punctures.  The  posterior  depression 
not  having  an  excavated  point,  but  a  transverse  shining  channel. 
Second  segment  much  lengthened,  pediculate ;  its  pedicle  form- 
ing almost  the  moiety  of  the  length  of  the  segment,  which  offers 
a  zone  of  fine  punctures  along  its  posterior  border;  the  second 
lamina  of  this  margin  a  little  reflected.  The  whole  insect  is 
Covered  with  a  tawny  pile  almost  woolly  on  the  thorax,  gray  on 
the  metathorax,  a  little  golden  on  the  abdomen,  but  the  body  is 
polished  and  shining,  especially  the  petiole,  which  does  not  show 
any  punctures. 

Color  black ;  antenna;  ferruginous  beneath,  obscure  above. 
Two  dots  on  the  face,  two  spots  on  the  metathorax  and  often  the 
post-scutel  and  the  margin  of  the  prothorax,  yellow  or  tawny. 
Petiole  having  a  yellow  interrupted  border ;  the  abdominal 
segments  wholly  or  in  part  margined  with  a  very  narrow  yellow 
line.  Feet  black.  Tibia)  yellow  before.  Wings  transparent, 
w^ashed  with  yellowish-gray. 

liess.  a.  diff. — This  species  apj)ears  to  me  very  near  to  Z. 
tubuUfer.  It  may  even  be  identical;  which  I  dare  not  say  posi- 
tively, not  having  the  type  of  this  last  before  ray  eyes,  and  being 
without  a  sufficient  description. 

It  is  very  recognizable  by  its  back  as  well  as  its  petiole,  being 
without  punctures  and  shining.  The  Z.  Chicotencail  is  not  diffi- 
cult to  distinguish  from  the  Z.  Matzicatzin,  by  its  metathorax, 
rugose  even  to  the  summit  and  without  middle  carinaB,  by  its  post- 
scutel,  which  is  not  notched  behind,  by  its  much  less  enlarged 
petiole,  by  the  border  of  its  second  segment,  which  is  punctured, 
and  by  the  second  lamina  of  its  border,  which  is  turned  np ;  per- 
haps also  by  its  thorax,  which  is  not  cribrose,  and  by  the  ocelli, 
which  occupy  the  summit  of  the  vertex. 

Hah.  The  gulf  shore  of  Mexico.  I  have  taken  it  at  Tampico. 
(The  Z.  tuhulifer  comes  from  Orizaba  in  the  Cordilleras.) 
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Observation, — In  the  figure  the  petiole  U  not  quite  suddenly  enough 
enlarged,  and  the  protile  of  the  pedicle  of  the  second  segment  is  a  little 
too  short,  as  also  in  the  linear  part  of  the  petiole. 

41.  Z.  tubnlifer  Sadss.  Vespides,  I,  18,  19,  J.— Niger:  clypeo 
rotuiidato;  autennarum  scapo  subtus  ferrugineo-notato  ;  prunoto  angu- 
lato;  punctis  2  frontalibus,  pronoti  margine,  tegulis  partim,  maculis  2 
scutelli,  fascia  ititerrupta  post-scutelli,  luaculis  2  metauoti,  margine 
lineolaque  laterali  ntrinque  petioli  apicis,  segmentorum  margiue  puuc- 
tisque  coxarum,  tlavis ;  pedibus  flavo-variis ;  alis  fumosis.  Longit, 
0.U17-18. 

Bab.  Mexico.     Oriental  Cordillera. 

w 

48»  Z»  ZendalUS  n.  sp. — Nigor,  punctnlatus,  capite  et  thorace 
griseo-sei'icante ;  inetauoto  tenuissime  strigato;  pronoti  fascia,  macula 
subalari,  inaculis  2  scutelli,  2  metauoti,  petioli  apicis  lineolis  2  laterali- 
bus,  et  lineolis  2  lateralibus  2'  segmenti  basis,  citrinis;  segmentis  reli- 
quis  late  rufo-margiuatis;  ano  rufo.     9 

9  .  Total  length,  14  mm. ;  wing,  10-11  mm. 

Head  and  thorax  densely  and  delicately  punctured.  A  little 
compressed  brilliant  point  .between  the  antennae.  Prothorax 
margined,  but  not  angulated.  Metathorax  velutinous,  very 
delicately  strigate,  divided  by  a  channel.  Petiole  ovate,  narrow, 
very  delicately  punctured  like  the  abdomen,  destitute  of  an  im- 
pression at  the  end.     Peduncle  of  the  2d  s<?gnient  rather  long. 

Black,  with  grayish  hair;  the  margin  of  prothorax,  a  spot 
under  the  wing,  two  on  the  scutel,  two  elongate  maculae  on  the 
metathorax,  and  a  sinuous  lateral  line  on  each  side  of  the  extremity 
of  the  j)etiole,  a  line  on  each  side  of  the  peduncle  of  the  2d  seg- 
ment, and  two  dots  at  its  base,  lemon-yellow  ;  a  broad  fascia  on 
the  margin  of  segments  2d-5th,  and  the  6th  segment,  orange- 
yellow  or  rufous.  The  apex  of  the  petiole  has  no  yellow  margin 
and  no  groove,  but  the  base  of  the  peduncle  of  the  second  seg- 
ments has  two  yellow  dots,  which  can  be  easily  taken  by  error 
for  a  yellow  marking  of  the  apex  of  the  petiole.  Feet  black. 
Wings  smoky  with  a  golden  reflection,  the  nerves  black. 

9.  Clypeus  rounded,  densely  punctate,  black  like  the  antennae 
and  mandibles. 

liess.  a.  diff. — Distinct  from  Maizicalzin  by  its  moderate  head, 
absence  of  impression  at  the  end  of  petiole,  and  absence  of 
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having  a  very  small  groove,  strongly  striated  transversely  or 
rather  channelled  in  all  its  superior  and  posterior  surface  (situated 
above  the  lateral  ridges).  Some  striae,  but  less  distinct,  also 
cover  entirely  the  lateral  faces  of  the  metathorax,  beneath  the 
angles.  Enlargement  of  the  petiole  in  an  oval  form,  much 
lengthened,  depressed,  without  any  globular  swelling  above;  its 
linear  portion  short,  equal  to  a  third  the  length  of  the  petiole, 
smooth,  shining,  without  punctures.  The  posterior  depression 
not  having  an  excavated  point,  but  a  transverse  shining  channel. 
Second  segment  much  lengthened,  pediculate ;  its  pedicle  form- 
ing almost  the  moiety  of  the  length  of  the  segment,  which  offers 
a  zone  of  tine  punctures  along  its  posterior  border;  the  second 
lamina  of  this  margin  a  little  reflected.  The  whole  insect  is 
covered  with  a  tawny  pile  almost  woolly  on  the  thorax,  gray  on 
the  metathorax,  a  little  golden  on  the  abdomen,  but  the  body  is 
polished  and  shining,  especially  the  petiole,  which  does  not  show 
any  punctures. 

Color  black ;  antenna3  ferruginous  beneath,  obscure  above. 
Two  dots  on  the  face,  two  spots  on  the  metathorax  and  often  the 
post-scutel  and  the  margin  of  the  prothorax,  yellow  or  tawny. 
Petiole  having  a  yellow  interrupted  border ;  the  abdominal 
segments  wholly  or  in  part  margined  with  a  very  narrow  yellow 
line.  Feet  black.  Tibiaj  yellow  before.  Wings  transparent, 
washed  with  yellowish-gray. 

Bess.  a.  diff. — This  species  appears  to  me  very  near  to  Z. 
tubulifer.  It  may  even  be  identical;  which  I  dare  not  say  posi- 
tively, not  having  the  type  of  this  last  before  my  eyes,  and  being 
without  a  sufficient  description. 

It  is  very  recognizable  by  its  back  as  well  as  its  petiole,  being 
without  punctures  and  shining.  The  Z.  Ghicotencail  is  not  diffi- 
cult to  distinguish  from  the  Z.  Matzicatzin,  by  its  metathorax, 
rugose  even  to  the  summit  and  without  middle  carinas,  by  its  post- 
scutel,  which  is  not  notched  behind,  by  its  much  less  enlarged 
petiole,  by  the  border  of  its  second  segment,  which  is  punctured, 
and  by  the  second  lamina  of  its  border,  which  is  turned  up  ;  per- 
haps also  by  its  thorax,  which  is  not  cribrose,  and  by  the  ocelli, 
which  occupy  the  summit  of  the  vertex. 

Hab.  The  gulf  shore  of  Mexico.  I  have  taken  it  at  Tampico. 
(The  Z.  tubulifer  comes  from  Orizaba  in  the  Cordilleras.) 
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Ohserratinn. — In  tlio  figure  the  petiole  h  not  quite  BUfMenly  enough 
enlarged,  an«l  the  proUle  of  the  pedicle  of  the  second  segment  is  a  little 
too  short,  as  also  in  the  linear  part  of  the  petiole. 

41.  Z.  tublllifer  Sadps.  Vespides,  I,  18,  19,  J.— Niger;  clypeo 
rotun<lato;  antennaruia  scapo  subtus  ferrugineo-notuto  ;  pronoto  aiign- 
lato;  punctis  2  frontalibus,  prouoti  margine,  tegulis  partial,  niaculis  2 
scutelli,  fascia  interrnpta  post-scute  Hi,  niaculis  2  inetanoti,  margine 
liueoIa([ue  lateral!  ntrinque  petioli  apicis.  segmentorum  margine  punc- 
tixjuc  coxarum,  llavis;  pedibus  llavo-variis ;  alls  fumosis.  Longit, 
0.017-18. 

Eab.  Mexico.     Oriental  Cordillera. 

48»  Z*  ZendalllS  n.  sp. — Niger,  punctulatus,  capite  et  thorace 
grisro-sericante ;  metanoto  tennissime  .>trig<ito;  pronoti  fascia,  macula 
subalari,  maculis  2  scutelli,  2  motanoti,  petioli  apicis  lineolis  2  lateral!- 
bus,  rt  lineolis  2  lateraiibns  2'  se^menti  basis,  citrinis;  segmentis  reli- 
quis  late  rufo-marginatis;  ano  rufo.     9 

9  .  Total  length,  14  mm. ;  wing,  10-11  mm. 

Head  and  thorax  densely  and  dolieati'ly  punctured.  A  little 
comj»ri'sscd  brilliant  jMiiiit  .between  the  antennae.  Proth<u'ax 
marginetl,  but  not  angnlated.  Metathorax  velutinous,  very 
delicately  strij^ate,  divided  by  a  channel.  Petiole  ovate,  narrow, 
very  deh'cately  punctured  like  the  abdomen,  diislitute  of  an  im- 
pression at,  the  end.     J'eduncle  of  the  2d  segment  rather  lonjj^. 

Black,  with  grayish  hair;  the  margin  of  prothorax,  a  spot 
under  the  wing,  two  on  the  scutid,  two  elongate  maculae  on  the 
metathorax,  and  a  sinuous  lateral  line  on  each  side  of  the  extremity 
of  the  petiole,  a  line  on  each  side  of  the  peduncle  of  the  2d  seg- 
ment, and  two  dots  at  its  base,  lemon-yellow  ;  a  broad  fascia  on 
the  margin  of  segments  2d-5th,  and  the  (Uh  segment,  orange- 
yellow  or  rufous.  The  apex  of  the  petiole  has  no  yellow  margin 
and  no  groove,  but  the  base  of  the  peduncle  of  the  second  seg- 
ments has  two  yellow  dots,  which  can  be  easily  taken  by  error 
for  a  yellow  marking  of  the  apex  of  the  petiole.  Feet  black. 
Wings  smoky  with  a  golden  reflection,  the  nerves  black. 

9.  Clyi>eus  rounded,  densely  punctate,  black  like  the  antenna; 
and  mandibles. 

lienH.  a.  diff. — Distinct  from  Matzivalzin  by  its  moderate  head, 
absence  of  impression  ut  the  cud  of  petiole,  and  absence  of 
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carinae  on  the  middle  part  of  the  raetathorax.  Differs  from  Chi- 
cotencall  by  its  prothorax  not^  crested  on  the  sides,  its  petiole 
narrower,  etc.  It  coinea  very  near  to  Bomandinns,  but  the  thorax 
is  shorter  anteriorly,  more  narrowed  posteriorly;  the  petiole 
narrower,  less  inflated,  etc. 

Hab,  Mexico.     The  Oriental  Cordillera  (Mr.  Sumichrast). 

49.  Z*  miscogaster  Sauss. —  9 .  Minntas,  niger,  dense  panctatas, 
cinereo  hirtus;  clypeo  integro,  rugoso,  piloso ;  fronte  inter  antennas 
transversim  carin.ito;  ocellis  in  summo  fronte  sitis.  Thorax  antice 
cristatus,  carinatiis,  huiiieris  hand  spinosis;  postscatello  et  metanoto 
hand  nigosis,  velutinis,  hoc  tenniter  striato,  nee  carinato,  uec  di»tincte 
foveolato,  sed  sulco  profundo  diviso.  Abdomen  politum,  sericeam ; 
petioio  elongato,  paraiu  intlato,  sapra  parum  gibboso ;  secundo  segmento 
longe  pediinculato,  ovato-dilalato  snbdepresao.  Caput  immaculatam  ; 
pronoti  margo,  macula  subalaris,  maculs  scutelli  et  2  metanoti,  lineola 
ntrinqne,  petioli  apex,  limbus  secundi  segment!,  Hneolaque  utrinqne  in 
basi  pedunculi,  flava.     AI»  subpellucidae,  venire  fuscis. — Lougit.  0.015. 

Z.  dtscombodte  similis  at  minor,  et  pronoto  haud  anguloso  differt.  A  Z. 
Romandino  differt  statur^.  graciliore,  petioio  minus  puuctato  et  minus  tume- 
fifcto. 

Zethns  mixcngaster  Sacss.  Vespides,  I,  18,  18,  9?  1852. 

Zethus  microgaster  (per  errorem)  Sauss.  Revue  Zoo).  X,  1858,  163. 

Bab.  South  America.     (Typus  in  auctoris  museo.) 

50*  Z«  llinodis  Fabr. — Gracilis,  niger,  dense  pnnctatns.  Caput  latum, 
dense  oribratum  ;  clypeo  rugose  cribrato,  integro.  Thorax  cribratus, 
cristato-marginatns,  clypeo  convexo,  nitido,  cribrato;  postscutelio  hand 
cribrato,  postice  tniiioato,  sed  cantho  acuto  nnilo;  metanoto  in  medio 
foveolato,  carinis  proniinentibus  duabus  e  postscutelli  angulis  euiergen- 
tibus ;  spatio  extra  carinam  sito  utrinque  valde  striato-plicato  ;  usqae  ad 
oanthum  lateralem  acntnm.  Abdominis  petioio  polite,  tenniter  punc- 
tato,  sat  ovato-tumefaoto,  apioe  utrinque  flavo-notato:  secundo  segmento 
globoso,  longe  pedunculato,  ubique  teimlter  punctate,  sericeo  setoso,  in 
medio  margine  impresso ;  tertio,  in  medio  margine  paulum  produoto ; 
20  et  30  tenuissime  flavo-marginatis;  reliquis  piceis  vel  ferrugineis. 
Tibiae  1,  2,  ferrugineae.     Al»  subhyalinsB,     Longit,  0.017. 

Vfjipa  hinodis  Fabr.  Ent.  S/st.  Suppl.  1798,  264. — Coqubb.  Illust.  Icon. 

Ins.  pi.  XV,  fig.  2. 
Enmenes  hinodis  I^^abr.  S.  P.  287. 
Zethus  hinodis  Sauss.  Vespides,  I,  20,  23.' 


'  Typus  in  museo  Parisiensi. 
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Zethus  niger  Sauss/  Vespides,  I,  1852,  21,  24,  pi.  viii,  fig.  9.< 

A  Z.  Rjmandino  diifert  metanoto  carinato,  foveolato  et  plicato;  petiolo 
globosiore  et  minus  valde  punctato;  secuudo  abd.  segmento  globosiore, 
magis  pedunculato,  et  puDctatiore;  segmeutis  3-5  minud  puuctatis;  tertli 
margiue  in  medio  prod uo to. 

Hah,  Cayenne. 

51.  Z.  didymo^aster  Spin. 

Zethus  didymogasttr  Spin.  Ahvl,  Soc.  Ent.  Fr.,  1841,  X,  133,  9  • 

Hab.  Cayenne. 

Tills  species  differs  from  Z.  binodis  in  its  very  wide  clypeus, 
having  a  straiglit  border,  armed  with  two  distant  teeth.  (lias 
not  the  author  taken  a  male  for  a  female  ?  Only  the  males  have 
the  clypeus  twice  as  wide  as  long.) 

52*  Z.  f  I1SC11S  Pebtt. 

Didymognstra  fusca  Pkrtt,  Delect.  Auiin.  Artie.  145,  pi.  XXVIII,  fig.  5, 

5,1830. 
Zethus  fuscua  Sauss.  Vespides,  I,  19,  21 ;  III,  120. 

Hab.  Brazil.    Amazon. 

58.  Z.  Smitliii  Sauss. 

Zethus  Smithii  Sadbs.  Vespides,  III,  122,  9,  J. 
Metanoto  striato ;  alis  fusco-cyaneis. 

Hab,  South  America. 

SPECIES  WHICH  I  DO  NOT  KNOW. 

The  following  species  of  the  genus  Zelhus,  all  from  Brazil, 
have  been  described  by  Fred.  Smith  in  the  Catalogue  of  the 
Vespidae  of  the  British  museum,  page  11-^18. 

Z.  pallida s — sc u Ipt u ralis — dubius, 

Z.  carin  at us—albopicl us — gracilis — Isevin odus. 

'  Typns  in  auctoris  mnseo. 

s  Errata.  Fig.  8,  pi.  viii,  Vespides,  I,  does  not  represent  this  species, 
bat  Z,  piriformis. 
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Gen.  LABUS  Sauss. 

Labwi  Sauss.  Reise  d.  Oesterr.  Fregat.  Novara.  Hym.,  p.  3. 

Mandibles  short,  obliquely  truncate,  with  3-4  terminal  teeth. 
Maxlllas  elongate ;  their  palpi  elongate,  6-jointed.  Labium 
elongate,  quadrifid,  its  palpi  4-jointed.  Head  rounded,  swelled 
at  the  occiput;  clypeus  rounded  or  truncate. 

Thorax  elongate  ;  its  anterior  angles  sharp. 

Abdomen  very  slender;    its  petiole  elongate,  linear.      Wings 

somewhat  as  in  Eumenes  and  Zeihus. 

As  the  forms  of  the  insects  of  this  type  are  becoming  various, 
one  could  well  think  that  the  genus  Labus  might  be  fused  into 
O.  ElimuH,  which  only  differs  from  this  by  another  form  of  thorax 
and  petiole.  Such  differences  occur  under  the  species  of  the 
genus  Zeihus, 

A.  Petiole  filiform  at  base^  a  little  widened  posteriori »/ ;  its 
extremity  margined  by  a  transverse  rounded  cordon  pre- 
ceded by  a  transverse  channel  (as  in  Eumenes  of  Division 
Oraicron).  Second  segment  sessile,  elongate.  Mctathorax 
attenuated.  Head  inflated.  Second  cubital  cell  much  pro- 
longed at  the  basilar  extremity ;  the  second  recurrent  vein 
inserted  after  the  middle  of  its  posterior  border.  (Asiaiic 
type.)    L.  Spiniger  Sauss.,  L.  Ilumbertianus  Sauss. 

B.  Petiole  linear,  slender,  prismatic ;  2d  segment  subpedicu- 

late.  Tliorax  elongate;  mctathorax  short;  prothorax 
crested  anteriorly.  Second  cubital  cell  equally  dilated  at 
both  extremities;  second  recurrent  vein  inserted  in  the 
middle  of  its  posterior  border.    (American  type.y 


*  The  geuas  Elimm  would  make  a  third  type: — 

C.  Petiole  linear,  rather  thick  (very  eloogat**,  somewhat  pyrlform),  hiden- 
late;  its  extremity  marked  with  an  impressed  point;  head  moderate  ; 
thorax  oval,  not  acute  angled  anteriorly ;  metathorax  rounded ;  the 
2d  segment  elongate,  rather  attenuate  posteriorly;  2d  cubital  cell  in 
a  regular  truncate  triangle;  second  recurrent  nerve  inserted  in  the 
middle,  or  a  little  before  the  middle,  of  its  posterior  border. 
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1.  El.  Sichelianiis  n.  pp.  (Kig.  20,  14a.) — Niger,  gracilis,  thorace 
elongatiuscalo,  antice  crista to-iuarginuto,  superue  cra:<siuHculc  punctato; 
petiolo  liiieari-prismatico;  20  fiPgmento  basi  8ubpe<lunculato ;  capitis 
macniis,  pronnti  margins  antico,  raacnlis  2  scntelli  et  2  metanoti  ab- 
dumiDisqiie  segmentoruiu  marginibaft,  flavis. 

Total  length,  11  mm.;  wing,  8  mm. 

9.  Antoiinie  ratlier  clubbed.  Head  quite  orbicular,  rather 
swelled  and  rounded  at  the  occiput,  densely  punctured;  a  little 
carina  between  the  antenna;.  Mandibles  short  truncate,  armed 
with  three  terminal  teeth,  tricarinate  at  end.  Clypeus  ovate,  a.s 
wide  as  lonp^,  a  little  truncate  at  tip,  covered  with  coarse 
punctures,  substrigate.  Ocelli  disposed  in  an  equilateral  triangle. 
Thorax  a  little  depressed,  flattened  above,  rather  ovate  (that  is, 
elongate),  rounded  posteriorly,  a  little  contracted  anteriorly, 
truncate  and  niargine-d  with  a  crest;  the  angles  of  prothorax 
salient.  The  thorax  above  strongly  punctured,  not  so  strongly 
on  the  sides;  the  mctathorax  a  little  shagrcened  ;  the  lateral 
faces  of  this  not  punctured.  Metathorax  having  its  posterior  face 
vertical,  somewhat  truncate,  triangular,  but  quite  arcuate  at  the 
summit,  and  margined  by  a  little  arcuate  ridge,  rough  and  obso- 
lete; the  hind  face  parted  by  a  depression  and  a  little  strigate  in 
the  groove.  Disk  of  mesothorax  elongate,  having  two  arcuate 
furrows.  Petiole  elongate,  quite  linear;  only  its  base  filiform; 
the  rest  depressed  and  compressed,  making  it  prisnmtic,  with  a 
dorsal,  tw^o  lateral  faces  and  an  inferior  face ;  the  faces  having 
scattered  punctures;  the  superior  one  not  parted  by  a  furrow, 
but  with  a  round  impression  before  the  border;  the  inferior  one 
carinated;  the  lateral  faces  having  the  margin  a  little  salient 
because  of  their  compression;  the  compression  being  more 
sensible  behind  the  middle  of  jK'tiole,  so  that  the  anterior  part  of 
the  swelled  portion  is  a  little  \yU\rr  than  tlfe  rest  and  a  little 
ovate.  The  rest  of  the  abdomen  nearly  impunctate;  the  second 
segment  globular,  but  its  base  a  little  funnel-sha])ed  and  articu- 
late by  a  very  short  neck  as  in  the  Zethusculus.  Anterior  tibiae 
verv  short. 

Black,  with  short  gray  pile.  Antennae  a  little  ferruginous  at 
the  extremity  beneath ;  a  spot  in  the  middle  of  the  mandibles,  a 
line  on  the  scape,  a  spot  on  each  side  of  clypeus,  two  dots  over 
the  insertion  of  the  antennae,  and  one  in  the  sinus  of  each  eye, 
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yellow.  The  auterior  margin  of  prothorax,  two  marginal  spots 
on  each  wing  scale,  post-tegulae,  two  spots  on  post-scutel,  two 
longitudinal  fascia?  on  tiie  metatborax,  the  end  of  petiole  and  the 
margin  of  the  abdominal  segment,  yellow  ;  the  lamellar  margin 
of  these  also  yellow  or  ferruginous,  as  well  as  the  margin  of  the 
anus.  A  spot  at  the  end  of  the  femora  and  a  line  on  the  tibiaa 
of  the  first  two  pair,  yellow.  Wings  subhyaline  with  brown  veins; 
the  2d  cubital  cell  subtriangular ;  its  radial  tip  very  little  trun- 
cate; the  second  recurrent  nerve  inserted  in  the  middle  of  the 
posterior  margin. 

Hess.  a.  diff. — This  remarkable  type  has  a  certain  resemblance 
to  the  Eumenes  of  Division  Zeta,  because  of  its  elongate  linear 
flattened  petiole;  but  this  is  not  so  much  flattened,  nor  parted  by 
a  furrow,  but  prismatic,  and  the  head  with  its  short  mandibles  is 
quite  that  of  a  Zethus. 

It  has  a  very  near  relationship  to  the  Asiatic  Labus  but  differs 
essentially  by  its  prismatic  petiole,  a  form  which  I  have  not  jet 
met  with  in  the  Wasp. 

Hob.  Chili.  (This  insect  was  given  to  me  by  the  celebrated 
oculist  and  remarkable  entomologist,  Dr.  Sichel,  to  whom  it  is 
dedicated.) 

Qen.  DISCCEUUS  Latb. 

Lip  moderate.  Labial  palpi  composed  of  four  articles.  MaX' 
illary  palpi  composed  of  six  articles.  Mandibles  short,  obliquely 
truncate.  Head  often  enlarged  and  a  little  eraarginate  behind. 
Thorax  lengthened,  often  angulate  before.  Abdomen  pediculate; 
the  first  segment  transformed  into  a  campanular  or  linear  petiole. 

This  genus  differs  from  Zethus  by  its  labial  palpi  composed  of 
four  articles,  and  from  Eumenes  by  the  mandibles  which  are  not 
prolonged  in  the  form  of  a  beak. 

This  genus  connects  itself  to  Zethus  by  its  mandibles,  and  to 
Eumenes  and  to  Odynerus  by  its  complete  palpi;  the  forms  of 
its  representatives  are  also  intermediate,  in  some  degree,  to  Zethus 
and  to  Eumenes,  and  somewhat  to  Norlonia  and  Zethus  by  the 
subpediculate  abdomen.  The  form  of  the  thorax,  often  bordered 
and  angulated  before,  especially  assimilates  it  to  that  which  one 
sees  in  the  Zethus. 
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1.  D.  merula  Cdrtis. 


Discalius  merula    CuRTis,  Trans.    Liuu.  Soc.   XVII,  325,  1834. — Sauss. 

Vespi.led  III,  124. 
Epiponu  i'/tilKtisis  Spin.,  Gay's  Uist.  fisica  de  chile,  Zool.  VI,  248,  1851. 
Discfi'Uns  chilensis  Sauss.  Vespides,  I,  25,  1,  1852. 
Discceiiui  SpinoUv,^  Sauss.  Vespidcs,  I,  25,  2,  1852,  III,  124. 

Eab,  Chili. 

3.  ]>•  pillchellilS  Sauss. —  9-  r«irvaliis,  punctulatas  ;  olypeo  piri- 
formi;  apict^  triincato;  pronoto  antio^  biangulato,  lUHtanoto  rotumlato  ; 
petiolo  brevissimo,  campanulato  gro.sse  punctuto ;  apice  pancto  inipreriso ; 
abtlomiiifs  secundo  seguieuto  nitido,  supra  intlato. — lusectuiu  nigrum, 
roandibulis  puncto  basali,  clypei  apioe  macula  nigra,  fascia  frontali, 
puncto  post-scutellari,  scapi  fascia  antica,  Havis;  antennarum  ilagello 
subtus  f<^rrugineo;  pronoto  antice,  tegulis,  scutellis  et  metanoto,  llavis, 
(sed  puncto  in  tegulis  et  mat.inoti  sulco  nigris ;)  abdominis  seginentorum 
1'  2'  limbo  et  secundi  maculis  2  lateralibus,  llavis;  pedibus  llavis, 
fusco-variis;  alis  hyalinis,  stigmate  et  areola  radiali  fascis,  costa  fus- 
cescente. 

%,    Mandibulis  et  clypeo  flavis;   hoc  apice  subbidentato,  antennarum 
uncino  minuto  ferrugiuiio. 

Disccelius  pulchellus  Sauss.  Vespides,  III,  127,  15. 
Bab.  Mexico ;  Jamaica. 


Legion  II.  The  Odyneiites. 

Mandibles  more  or  less  lengthened,  terminating  in  a  pofnt, 
forming  genonilly  by  their  union  a  long  sharp  boak,  or  when 
crossed,  an  X.  Tiieir  teeth  placed  on  their  inner  border  (  Vide 
Saussure,  Vespides,  I,  p.  27,  11). 

Qen.  EUMETirES  Fabb. 

Organs  huccaie,  very  long.  Tongue  long,  a  little  plumose. 
Galoas  (or  appendices)  of  the  jaw  very  long.  Palpi  lengthened  ; 
labial  composed  of  four  articles;  the  maxillary  of  six.  Mandibles 
very  long,  sharp  pointed,  having  a  triturating  lateral  border  and 
forming  by  their  union  a  lengthened  beak.  (In  exceptions  the 
mandibles  are  sometimes  shorter.) 


'  A  variety  of  ChUenstB. 
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Head  much  compressed  transversely,  that  is,  wide,  but  not  thick, 
nor  enlarged ;  the  eyes  very  convex  and  entirely  covering  the 
cheeks.  Clypcus  always  longer  than  wide,  with  a  variable 
termination  (bidentate,  indented,  truncate,  or  rounded). 

Thorax  variable,  globular,  or  long  quadrate,  rarely  compressed, 
but  always  without  spiniform  angles. 

Abdomen  lengthened  pediculate.  The  Orst  segment  forming  a 
linear  or  subcampanulate  petiole,  about  as  long  as  the  thorax ; 
the  remainder  of  the  abdomen  pyriform. 

This  genus  is  very  abundant  in  species,  and  is  found  over  all 
the  surface  of  our  globe.  It  is  broken  up  into  peculiar  types,  of 
which  one  (Division  Al])ha)  is  represented  everywhere,  and  the 
others  solely  on  one  part  of  our  planet.  These  types  are  con- 
nected by  natural  transitions  which  embarrass  one  in  assigning 
them  very  fixed  limits. 

The  Eumenes  are  well  represented  on  the  new  continent.  Of 
six  divisions*  into  which  I  have  divided  the  genus,  four  are  found 
on  the  Western  Continent,  but  the  divisions  Pachymenes, 
Omicron,  and  Zeta,  are  only  represented  in  the  tropical  parts  of 
America.  The  insects,  peculiar  to  the  Division  Omicron^  inhabit 
all  the  equinoctial  parts  of  the  continent;  and  those  which  belong 
in  the  Division  Aljjha,  extend  themselves  over  the  two  American 
continents  within  their  most  extended  limits. 

Division  PACHYMKNES. 
(Sauss.  Vespides  I,  73,  III,  153.) 

Abdomen  much  depressed,  never  compressed,  petiole  widened 
or  campanular,  parted  by  a  groove  ;  its  hinder  margin  having 
usually  a  transverse  groove;  clypcus  generally  bidentate;  body 
smooth,  silky,  and  chatoyant  or  velvety ;  wings  large.    (American 

type.) 

These  insects  have  the  appearance  of  Polyhia,  as  the  Monte- 
zumia  have  that  of  Synceca.  It  is  especially  by  this  appearance 
that  one  recognizes  them  and  the  semblance  holds  good  in  the 
depressed  form  of  the  petiole  and  in  the  pyriform  abdomen  as 
well  as  the  silky  appearance  of  the  body. 


•  I  do  not  count  the  Division  Pireumenes.  which  is  worthy  to  form  a 
genus  (Etudes  sur  la  Famille  des  Vespides,  III,  133). 
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Among  certain  species,  the  thorax  becomes  narrow,  lengthened, 
compressed,  and  the  metathorax  is  sonielimeri  lengthened,  so  that 
the  resenihlanee  to  the  Foli/bia  increases.  Although  the  ravhy- 
menea  present  a  series  of  forms  corrviiponiUiKj  to  those  which  one 
sees  among  the  Polybia;  yet  one  can  easily  distinguish  ihem  fro.m 
these  social  insects  by  their  truncate  or  bidentate  elypeus,  which 
is  not  angularly  terniinaied  bv  a  sort  of  tooth.* 

KJ  w  ft 

This  group  is  not  as  yet  well  studied ;  most  of  its  species, 
which  appear  to  be  ratiier  numerous,  are  only  known  by  rare 
specimens  scattered  about  in  collections  wiiich  have  much  simi- 
larity among  themselves,  all  having  a  silky  body  and  colors  pale 
or  variable,  so  that  one  can  easily  confound  them. 

Vnfortunatel}^  it  is  impossible  for  me  here  to  establish  good 
differential  characters  between  these  insects,  from  only  knowing 
some  of  them  by  nni(pie  specimens  and  not  having  under  my  eyes 
the  types  of  all  species  heretofore  described. 

I  established  the  genus  Pavhymt^nt'.s  in  the  monography  of 
solitary  wasps  to  receive  those  Eunirncs  of  which  the  elypeus  is 
bidentate,  the  abdomen  depressed,  and  of  which  the  smooth  and 
satin-like  body  recalls  the  appearance  of  Polybia,  But  I  have 
now  renounced  this  section,  so  difficult  to  define,  although  includ- 
ing insects  of  a  very  peculiar  appearance;  for  since  that  time  I 
have  found  many  American  Eumencs  having  the  elypeus  biden- 
tate at  the  end,  while  certain  Padiymenes  have  a  bidentate 
petiole,  which  destroys  one  of  the  differences  on  which  the  genus 
PacViymenes  was  founded.  I  have,  therefore,  undertaken  to 
reduce  the  consideration  of  this  generic  group  to  that  of  a  sim- 
ple division  of  genera,  and  this  division  itself  goes  over  into  the 
division  Omivron  so  that  it  is  impossible  to  fix  a  refined  limit 
between  them.  (Ex.  E.  Santa-Anna  goes  over  to  division  Onii- 
cron  and  is  quite  dose  to  E.  laevis.) 

1.   Form  rather  lengthened  ;  thorax  longer  than  wide ;  abdomen 
hardly  depressed,  the  2d  segment  not  campauular. 

A.    Petiole   canrpanulaj^  enlarged   above   beyond   the   middle^ 


1  In  my  Monographic  des  Gnepes  Solitaires,  I  have  confounded  certain 
Hp«cies  of  Polyhia  de.scribed  by  Fabricius  with  tlie  Padiymenes.  S«*e 
Veapidep,  III,  p.  ir*3.  (On  the  line  before  the  last  of  that  page,  for  chry* 
aothoraXf  read  pallipes,) 
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humped,  the  boss  divided  by  a  groove;  its  extremity  bordered 
by  a  salient  band. 

a.    Thorax  rather  compressed,  lengthened, 

\%  £•  Beric€1is  Sadss. — Gracilis,  fasco-niger ;  thorace  compresso ; 
pedibns,  petiolo  et  thorace  supra  ferrugineo-fulvis  ;  hoc  valde  fulvo- 
velutino  ;  alis  subhyalinis,  costa  fusca.      9* 

Pachi/menes  sericea  Sauss.  Vespides,  I,  74,  1  (Sjn.  excl.)  ;  pi.  xii,  fig.  5; 
111,153. 

Total  length,  19  mill. ;  wing,  15  mill. 

9.  Slender;  thorax  compressed,  rather  narrow  anteriorly. 
Head  black ;  clypeus  bicarinate  at  the  extremity,  bidentate  or 
notched ;  the  inner  orbits  and  a  line  behind  the  eyes  rather  yel- 
lowish. Antennae  at  tip  a  little  ferruginous  beneath.  Thorax 
blackish,  but  having  its  upper  parts  ferruginous  or  ornamented 
with  yellowish,  and  all  covered,  as  well  as  the  sides,  with  velvety 
fulvous  hair,  rather  woolly,  which  makes  it  quite  fulvous.  Petiole 
slender,  ferruginous  velvety;  its  base  brown,  its  extremity  a  little 
obscure  with  a  more  yellowish  border;  the  rest  of  the  abdomen 
of  a  brown-olivaceous  color.  Feet  ferruginous,  more  or  less 
brownish  or  yellowish. 

Bess,  a.  diff. — Very  much  resembles  auratus,  from  which  it 
differs  principally  by  its  quite  woolly,  velvety  hairy  thorax  and 
by  its  less  bidentate  clypeus. 

Hab.  Brazil.     Bahia.    (Paris  museum.) 

flm  E*  auratus  n.  sp. — Fnlvo-olivaceus  ;  capita  fasco;  clypeo  bic'en- 
tato,  apice  testaceo-marginato ;  thorace  aureo-sericeo,  compresso,  meta- 
noto  valde  angusto,  sed  pronoto  antice  hand  coarctato,  petiolo  campa- 
nulato,  gibboso,  sulco  subpartito,  apice  puncto  impresso,  basi  nigro ; 
mandibulis,  orbitis,  prunoti  marginibus,  mesonoti  et  metauoti  fasciis  2, 
scutellis,  tegulis  et  macula  subalari,  frequenter  testaceis  ;  alls  paulam 
ferrugineia.     9 . 

Total  length,  17  mill. ;  wing,  13  mill. 

9.  Insect  slender,  of  an  olive-brown,  rather  velutinous.  Head 
blackish,  with  the  orbits  somewhat  bordered  with  testaceous; 
clypeus  flattened,  a  little  bicarinate,  toward  the  end  strongly 
bidentate ;  its  teeth  spiniform,  separated  by  a  triangular  notch ; 
its  extremity  and  its  inferior  border  yellow-testaceous,  as  well  as 
the  mandibles.     Antennae  ferruginous  beneath,  especially  toward 
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the  end.  Thorax  convex,  Hlrongly  compressed^  strongly  con- 
tracted toward  metathorax,  but  not  on  the  prothorax,  which  is 
squarely  truncate.  All  the  corselet  covered  with  a  silky  golden- 
yellow  pile ;  the  posterior  border  of  the  prothorax  and  its  anterior 
margin  about  the  angles,  two  bands  on  the  mesothorax,  two  on 
the  metathorax,  scutcls,  wing  scales,  and  a  spot  under  the  wing 
testaceous.  Abdomen  olive-brown,  silky,  having  an  olivaceous 
reflection;  petiole  canipanulate  in  the  middle;  its  dilated  part 
carrying  a  Ixiss  terminated  l)y  a  groove,  its  border  limited  by  a 
rim  or  rounded  band.  Its  linear  part  black  at  the  base  and  a 
little  testaceous,  second  segment  oval,  lengthened,  depressed. 
Legs  varied  with  testaceous;  wings  transparent,  ferruginous,  with 
the  extremity  griseous. 

Bess.  a.  diff. — This  species  resembles  the  E.  olivaceus  in  the 
form  of  its  head  and  of  its  abdomen,  but  its  thorax  is  more  com- 
pressed, more  narrow  and  lengthened  in  proportion ;  the  meta- 
thorax is  much  compressed  and  is  not  bit-arinate. 

It  may  be  that  this  is  a  variety  of  the  E.  sericeus  of  which  the 
wooUv  hair  of  the  thorax  has  been  rubbed  off? 

Hub.  Brazil.     Bahia. 

8.  £•  chrysothorax  Sauss. 

PachjfmenvH  chrysothonijt  Sauhs.  Vespides,  III,  153,  43. 

Ilah.  Brazil.     (Typus  in  museo  Parisiensi.) 

This  si>ecies,  of  which  I  cannot  again  examine  the  type,  is  most 
likely  a  var.  of  E.  sericcus.  It  is  proper  to  notice  that  the  forms 
should  be  those  of  E.  pallipes. 

6.    Thorax  not  compressed^  moderately  wide, 

4«  £•  pallipes  Sauas. — Fusco-olivaceas  ;  cnpite  nigro  ;  antennis  apioe 
Bubttis  ferrngineis;  clypeo  bicarinato,  apico  bispiiio.so,  teataceo;  orbitis 
partini,  inesonoti  fasciis  2,  scutellis,  metaiioto  superne  plHurisijue,  flavo- 
testnceis  ;  pedibus  fHrnigin<MA  ;  alia  ferrngineis,  apice  fasco-iiebulosis  ; 
petiolo  sat  dilatato,  auperne  tamido,  ante  marginem  canalicniato.  9* 
Lonsit.  17  nun. 
Parhymeues  paUipen  Saups.  Vespides,  I,  75,  3  (Syn.  excl.)  ;  III,  153. 

This  species  is  not  so  slender  as  the  preceding  ;  the  petiole  is 
wider.     The  insect  is  pr<d)ably  sericeous  when  living. 
Var.  Prothorax  bordered  with  testaceous 
The  colors  are  certainly  very  variable. 
Hab.  South  America.     (Paris  museum.) 
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d.  E*  oliTaceus  n.  sp. — Olivaceo-fuscus,  clypeo  valde  bidentato,  apice 
flavo-testaceo;  thorace  aureo-sericeo,  antice  quadrato,  inetauoto  superne 
bicariuato  ;  petiolo  tumido  sulco  partito;  antennis  subtus,  tegulis  et 
tarsis,  ferrugiiit^is  ;  orbitaram  maculis  fascia  iuterriipta  post-scutelll 
tibiisque  extus  testaceis  ;  alls  diaphauis,  ferrugiiieis.     9  * 

Total  leDgtb,  20  mill.  ;  wing,  15  mill. 

Brown-chocolate  or  olive.  Head  and  antennas  blackish.  Head 
and  thorax  very  delicately  punctured,  sericeous;  prothorax  broad 
and  square ;  nictalhorax  narrower,  short,  having  in  its  superior 
part  two  carinas  which  start  nearly  from  the  angles  of  the  post- 
scutel  The  whole  thorax  with  a  golden  reflection,  velutinous 
principally  on  the  metathorax.  Petiole  pyriform-campanular, 
swelled  above,  parted  by  a  delicate  groove,  bordered  by  a  cordon 
preceded  by  a  transverse  groove.  The  rest  of  the  abdomen 
depressed — pear-shaped ;  the  2d  segment  rather  elongate. 

Antennae  ferruginous  beneath,  principally  at  the  extremity ; 
wing  scales  and  tarsi  ferruginous.  Mandibles,  aline  behind  each 
eye,  and  often  the  inner  orbits  testaceous.  Tibise,  knees,  and 
coxaj  varied  with  pale  yellow ;  an  interrupted  line  of  this  color 
margining  the  post-scutel.  Borders  of  prothorax  often  ferrugi- 
nous or  with  golden  reflections.    Wings  transparent,  ferruginous. 

9.  Clypeus  oval,  black,  scarcely  punctate,  ending  with  two 
carinie  in  two  long  teeth,  separated  by  a  triangular  notch ;  its 
extremity  and  inferior  margins  yellow-testaceous. 
I  Bess.  a.  diff. — This  species  much  resembles  E.  obscurus  and 
ater,  but  differs  by  its  metathoracic  carinse.  It  diff'ers  from  E. 
hrunncus  by  its  scrolled,  swelled,  and  bordered  petiole. 

Hah.  Surinam.  This  species  has  been  communicated  to  me 
by  Capt.  Yon  Heyden  from  the  Senkeuberg  Museum  at  Frank- 
furt (Germany). 

6*  £•  obsciiriis  Smith. — Validus,  niger,  sericeas ;  clypeo  apice  biden- 
tato ;  mandibulis,  jflagello,  podibas  anticis  subtus,  prouoti  margiue 
postico  tegulisque,  ferrugineis ;  alis  byalino-ferruglDeis.     9 . 

Pachymenes  obscura  Smith,  Cat.  Brit.  Mns.  Vespid.,  34,  7  (1857). 

Total  length,  22  mill. ;  wing,  18  mm. 

9.  Black.  Clypeus  pyriform,  having  a  triangular  notch  at  its 
extremity,  and  bidentate  ;  often  two  little  carinae  terminating  in 
the  apical  teeth.     Mandibles  long,  slender,  a  little  arcuated  at 
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tip.  Thorax  rather  square  shaped  anteriorly,  not  margined. 
Petiole  canipanulate,  rather  short ;  its  dilatation  broad,  swollen 
superiorly;  the  longitudinal  ehannel  quite  obsolete,  only  distinet 
on  the  anterior  part  of  the  dilatation.  The  rest  of  the  abdomen 
depn^ssed. 

The  whole  body  very  smooth ;  head  and  thorax  very  finely 
punctured,  covered  with  a  fine  fulvous  silky  pubescence.  Man- 
dibles, flagellum  of  the  antennae,  fore  legs  beneath,  posterior 
margin  of  the  prothorax  and  wing  scales,  ferruginous;  the  borders 
of  the  abdominal  segments  often  brownish  or  ferruginous.  Wings 
transparent-ferruginous  with  brown  nervures;  their  apical  part 
griseous. 

Var.  a.  Legs,  knees,  etc.,  rather  ferruginous. 

6.  Abdomen  quite  black. 

c.  A  little  ferruginous  spot  under  the  wing ;  two  dots  on  base 
of  antennae. 

d.  An  interrupted  ferruginous  line  on  the  post-scutcl  and  two 
obsolete  lines  on  the  mesothorax. 

e.  Metathorax  and  scutels  marked  with  ferruginous  (obscu?'a 
Smith). 

/.  The  general  color  brownish. 

g.  Tiie  emargination  of  the  clypeus  more  or  less  pronounced ; 
the  clypeus  not  bi<lcntat(j,  only  a  little  emarginate  at  tip. 

/?.  A  yellow  mark  on  each  side  of  the  clypeus. 

liens,  a.  diff. — This  species  much  resembles  E,  ater,  but  the 
thorax  seems  to  be  shorter  and  thicker.  It  differs  from  Aztecus 
by  its  shorter  petiole,  of  which  the  dilation  is  more  triangular, 
less  elongate,  and  by  its  clypeus  destitute  of  spines.  Compare 
£.  atvr. 

Hab.  The  temperate  parts  of  Mexico.     Orizaba.     6  9. 

•y.  E«  ater  Saups. — Niper,  obscure-sericans  ;  cl.ypeo  Liclentato,  Bulfarfo- 
niarginato;  orMtis  partim,  pt)st-8ciit«11i  fascia  interrupta  et  petioli 
tnargiiie,  snlforeis  vel  ferruginei.s. —  %  tibiis  flavo-variis. 

Pachymeties  atra  Sacs?.  Vespid«»a,  I,  75,  2;  III,  153. 

Total  length,  20  mill.  ;  wing,  15  mill. 

Form  nearly  as  in  E.  ohttrurua ;  clypeus  bidentate  in  the  same 
way;  the  same  punctuation,  but  a  little  smaller  in  size.     The 
metathorax  clothed  with  gray  pile.      The  petiole  not  quite  so 
5 
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much  dilated  posteriorly,  haying  on  its  hinder  part  a  very  obso- 
lete wide  channel.  The  thorax  shorter,  more  convex ;  the  ante- 
rior margin  a  little  bordered. 

Black,  with  a  fine  sericeous  reflection ;  flagellum  of  the  antennae 
beneath,  principally  at  tip,  ferruginous ;  an  interrupted  line  on 
the  post-scutel  and  on  the  hind  margin  of  the  petiole,  yellow. 
The  end  of  the  femora  and  the  tibiee  a  little  tinged  with  yellow. 
Wings  ferruginous. 

9 .  The  emargination  and  the  lateral  borders  of  the  clypeus,  a 
line  along  the  orbits  inside  and  at  top  outside,  sulphur-yellow ; 
mandibles  in  part  and  the  tarsi,  ferruginous. 

Var.  The  mesopleurse  marked  with  ferruginous ;  the  end  of  the 
clypeus  not  yellow.     Margin  of  segments  brownish. 

% .  Antennae  terminated  by  a  little  brown  hook.  The  yellow 
ornaments  of  clypeus  more  extended.  Mandibles  black;  tibie 
with  a  yellow  baud. 

Var,  No  yellow  border  at  the  petiole. 

Bess.  a.  diff. — This  species  differs  from  Olivaceus  by  its 
metathorax,  which  is  not  carinated. 

Hab.  Brazil.     Rio  Janeiro.     2  9 ,  2  t . 

B.  Petiole  pyriform,  depressed,  less  inflated  above,  not  divided 
by  a  groove. 

8*  £•  Santa- Anna.  (Fig.  6,  6a.) — Niger,  politnB,  vel  panotnlatas, 
argenteo-serioeus;  cljpeo  bidentato ;  metanoto  brevi,  conrexo,  abdomine 
depresso;  puucto  frontali,  proDoti  margiue  postico,  et  autice  fascia  inter- 
rnpta,  scatelli  margine,  post-scutel lo,  maculis  subalaribus,  et  segmeu- 
tornm  abdominis  1,  2  limbo  tibiarumque  fascia,  lateis;  alis  fasco^ 
venosis. — Valde  rariabilis  species. 

Eumenes  Santa-Anna  Sauss.  Revue,  et  Mag.  de  Zoolog.,  IX,  1857,  272. 

Total  length,  16  mill. ;  wing,  11  mm. 

Of  medium  size.  Body  polished,  nearly  impunctate.  Ocelli 
arranged  on  an  arcnate  line.  Clypeus  bidentate ;  its  teeth 
spiniform.  Thorax  wide  and  quadrate  before;  very  slightly 
bordered  anteriorly;  its  angles  a  little  rounded.  Metathorax 
short,  convex,  as  among  the  true  Eumenes,  polished  and  punctate. 
Abdomen  much  depressed.  Petiole  nearly  of  the  length  of  the 
thorax,  campanulate,  smooth,  and  shining,  its  posterior  moiety 
very  wide  and  strongly  depressed,  its  posterior  border  thickened 


EUMENES.  6 1 

in  a  marginal  cordon,  which  is  procedeil  by  a  t ftinsvcrsc  groove ; 
the  convexity  not  divided  by  a  longitudinal  furrow.  Second 
segment  short  above,  nearly  wider  than  long ;  its  posterior  border 
not  turned  up.  The  nictathorax  has  its  lateral  faces  plane  and 
obliquely  cut. 

Insect  black,  little  or  not  at  all  punctured,  but  8mooth,  shining, 
and  garnished  with  a  silky  pile  of  gray  hair,  which  gives  it  a 
satin-like  or  silvery  appearance.  A  lino  on  the  scape,  a  little  dot 
on  the  face,  a  line  behind  each  eye,  posterior  border  of  prol borax 
along  the  curve  of  niesothorax,  an  interrupted  border  on  the 
anterior  margin  of  prothorax,  two  spots  under  the  wings  and  a 
point  on  each  side  of  the  summit  of  the  metathorax,  anterior 
border  of  the  scutellum,  post-scutel,  and  border  of  segments  1,  2, 
of  a  sulphur-whitish  color,  generally  a  lateral  yellow  spot  smelted 
with  the  border  of  the  petiole.  Antennue  black,  ferruginous 
beneath.  Legs  black,  the  tibiaB  marked  with  a  yellow  line. 
TVings  transparent,  with  the  nervures,  the  costa,  and  the  radial 
cell  brown.  Wing  scales  red  or  brown  ;  their  appendicular  scale 
yellow  at  the  extremity. 

9 .  Clypeus  margined  with  yellow  on  each  side. 

Var.  Clypeus  black  ;  the  scape  only  tawny  beneath. 

% .  Hook  of  the  antenna)  long  and  ferruginous.  Clypeus  black, 
argenteous. 

Var,  a.  No  spots  on  the  metathorax.  The  spots  of  the  thorax 
more  or  less  complete.  This  part  of  the  body  often  passing  into 
brown.     The  flagelluni  ferruginous  beneath. 

JSab.  The  gulf  side  of  Mexico.  Tampico.  Orizaba,  Cordova. 
5  9,  U. 

2.  Thorax  short,  globular.  Petiole  somewhat  funnel-shaped, 
much  lengthened ;  2d  segment  almost  the  shape  of  a  globular 
bell.     Body  velvety,  bristling  with  hair. 

9.  £•  Tentricosus  Saum. 

Pachymenes  ventricosa  Sauss.  Vespides,  I,  77,  5,  pi.  xii,  fig.  7. 

Var,  a.  Second  alxlominal  segment  not  margined  with  yellow. 
b.  Wings  very  dark  with  brown  reflections. 
JSab,  South  America.     Sante  Fc  de  Bogota  (not  Carolina,  as 
a  false  "  etiquette''  made  in  print).     Venezuela. 
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Division  OMICRON. 
(Sauss.  Vespides,  I,  71 ;  III,  133,  148.) 

Body  sericeus.  Clypeus  9  bidentate,  often  bicarioate.  Thorax 
very  short,  cubical  before,  globular  behind.  Petiole  very  elongate 
— pear-shaped,  not  campnnulate  in  the  middle,  swollen  into  a 
polished  boss  at  the  extremity;  its  margin  bordered  by  a  polished 
cordon,  preceded  by  a  transverse  channel  or  constriction,  but 
without  impressed  point  at  the  extremity ;  the  marginal  cordon 
forming  a  simple  yellow  (or  black)  line,  without  indentations  as 
in  Division  o.  The  rest  of  the  abdomen  more  or  less  depressed, 
never  compressed,  often  polished.  Second  abd.  segment  having 
its  colored  border  followed  by  a  second  lamellar  margin ;  second 
cubital  cell  short.  Antennae  of  males  with  a  very  small  terminal 
hook,  or  even  quite  destitute  of  hook,  as  in  the  females. 

Ornaments. — The  colored  border  of  the  posterior  margin  of 
prothorax  more  pronounced  than  the  anterior  one  ;  fascia;  gene- 
rally not  wide.  The  petiole  often  ferruginous  in  the  middle  and 
on  the  sides,  its  hind  margin  with  a  yellow  baud,  and  often  also 
ornamented  on  each  side  by  an  oblique  yellow  line  fused  with  the 
yellow  border. 

This  section  only  contains  species  of  small  size.  The  head 
and  the  thorax  are  very  large  compared  with  the  abdomen  ;  they 
are  sometimes  cribrose  with  great  punctures  and  covered  with  a 
silvery  pile,  in  place  of  being  hairy,  sub-woolly  as  most  species  of 
the  Division  Alpha.  The  clypeus  is  more  or  less  bidentate,  never 
distinctly  truncate,  and  the  ocelli  have  a  tendency  to  arrangement 
in  a  straight  or  arcuate  transverse  line.  The  emargination  of 
the  eyes  is  situated  very  low,  almost  in  the  middle  of  their  height, 
and  these  organs  entirely  cover  the  sides  of  the  head,  which  is 
short.  The  antennae  are  inserted  very  low,  sometimes  below  the 
middle  of  the  head. 

The  thorax  is  drawn  together  so  as  to  become  at  times  wider 
than  long.  In  front  it  holds  in  effect  to  the  cube,  being  squarely 
cut;  behind  it  is  rounded,  tending  rather  to  the  globular  form. 
The  part  situated  before  the  scutellum  is  always  sensibly  wider 
than  long,  and  the  prothorax  is  not  in  the  least  attenuated ;  on  the 
contrary,  it  is  angulate,  squarely  cut,  and  forms  the  wider  part  of 
the  thorax.  The  8cnfcls  are  quite  driven  back  upon  the  slope  of 
the  raetathorax,  which  is  completely  drawn  together,  having  its 
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inferior  part  almost  retracted  before ;  its  posterior  face  is  con- 
vex, not  at  all  or  hardly  divided  by  a  cliaiinel  into  two  ridges; 
its  lateral  faces  are  oblique,  and  form  at  their  meeting  with  the 
hinder  part  two  trenchant  vertical  edges.  Behind  the  wing  scale 
there  is  a  little  process  The  petiole,  at  first  slender,  expands 
at  the  extremity  more  like  a  small  funnel  tiiau  in  a  pyriform 
shape. 

The  clypeus  of  the  males  is  generally  not  colored  yellow  as  in 
the  division  AJpha^  but  resembles  that  of  the  female. 

The  most  perfect  type  of  this  little  group  is  the  E.  globicollia 
Spin. 

The  characters  which  call  for  enumeration  are  on  each  side  more 
and  more  eflaced  among  the  species  which  by  their  form  approach 
to  the  type  of  Division  Pachymenvs  and  of  the  Division  Alpha. 
(For  example  the  E.  calliwurjiha  holds  almost  middle  ground 
between  the  Division  Oinlvron  aud  Alpha  ;  E.  Sumichraati  has 
a  sort  of  impression  at  the  end  of  petiole,  as  in  Division  Alpha; 
E,  ivfernalis  has  the  second  segment  swelled,  subcompressed, 
etc.) 

One  must  not  be  too  particular  about  the  indefinable  limits  of 
the  divisions. 

A.  Thorax  quite  short,  cvhir-globular,  larger  than  the  pear  of 
the  abdomen;  the  2ii  m'fiment  of  this  wider  than  long  (as  in 
genus  Tatua),  wide-globular. 

lO*  E*  gloMcollis  Spin.  9  .—Niger,  cano-peric«*us,  dease-cribrato- 
puDCtatus ;  capite  l.itiore  qiiam  loiigiorn ;  <-lyp»*o  pt*ntagonali.  laevi, 
pnnctulato,  npire  snbfisso;  ihorace  <;l()bo^o, paenelatiore  <[iiaiu  loiigiore, 
Buperue  valde  coiivexo,  auticc  truucato,  vix.  penspicuti  luarginato ;  petiolo 
aiitice  lineari,  postioo  trigonali.  parum  luarginato;  20  abd.  seguiento 
dt»pr«*?i!8o,  truucato,  cniii  Heqiieiitibus  valde  cano-illadente:  antt^nni:) 
8ubtui<,  macula  frontnli,  ]>rot)oti  Tiiargiuibus,  scutellid  pedibusque, 
petiolo  subtus.  nee  noii  abd.  sewfinentorum  margins,  pluB  miims  obscure 
fasco-fHrrn,irinoflcentil)U:< ;  orbitir*  postice,  post-tegulis,  margiucque  peti- 
oli,  flavis;  alis  ba^'i  fus<!escHntibu.s.  Long.  9  mill. 
Variat.  fere  omuino  niger,  vol  2^  abd.  eegmento  flavo-litnbato. 

Zethus  glohicoUn,  Spinola  Ann.  Poc.  Ent.  Fr.,  1841,  X,  150,  pi.  xiii,  fig.  6. 
Euments  glohicoUU  Sausp.  Kt.  Ve.spides,  III,  151,40,  pi.  viii,  fig.  (J,  Ga. 

Hab.  Brazil.  Pnra.  (Typus  in  musco  Spinola?  (mus.  Tauri- 
nense)  et  in  auctoris  museo.) 
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11.  E.  regulus  Sauss.  (Fig.  7,  7a,  76.)— Miuutua,  niger,  subsericeus ; 
thorace  miuore,  sparue  cribrato-pauctato;  abdoiuiue  polito;  clypeo 
subemargiuato ;  anteuois  sabtas  etproooti  luargiuti  antico,  ferrugineis; 
panoto  froutali,  tuargiiie  podtioo  pronoti,  post-scutelli  et  abdoiuiuis  8«g- 
meutorum  1-2,  llavis ;  ulis  iufuscatin,  stigmate  opaco  ;  t«gulia  ferra- 
giDeo-inarginatis. 

Eumenes  regulus  Sauss.  Rer.  et  Mag.  de  Zool.,  IX,  1857,  272. 

Total  leugth,  7^  mill. ;  wing,  6  mill. 

9.  Very  small.  Head  densely  punctured.  Ocelli  placed  in  a 
line  very  little  bent,  not  forming  a  triangle.  Clypeus  delicately 
punctured,  convex,  having  its  extremity  pointed,  hardly  notched 
and  bidentate.  Thorax  strongly  cubical,  offering  all  the  charac- 
ters of  the  division,  cribrose  with  large  deep  scattered  punctures; 

m 

angles  of  the  prothorax  a  little  raised.  Metathorax  flattened 
convex,  only  divided  by  a  line,  cribrose  like  the  rest  of  thorax. 
Petiole  as  long  as  the  thorax,  polished,  not  cribrose,  linear  as  far 
as  the  middle,  then  enlarged  triangularly,  bossed,  swelled  above 
at  the  extremity  and  finally  bordered  with  a  salient  yellow  cordon, 
which  is  preceded  by  a  transverse  channel ;  the  pyriform  part 
of  the  abdomen  very  small.  Second  segment  globularly  bell- 
-shaped,  depressed,  wider  than  long,  flattened  beneath,  convex 
above,  polished,  offering  a  satin-gray  reflection;  its  hinder  border 
rather  concave,  cut  out. 

Insect  black,  clothed  with  a  silvery  pile :  mandibles,  the  scape 
and  extremity  of  the  antennae  beneath  and  a  point  between  their 
insertion,  ferruginous;  posterior  border  of  the  orbits  and  a  point 
in  their  sinus,  yellow  or  ferruginous ;  anterior  border  of  the  pro- 
thorax  ferruginous ;  the  posterior  one  margined  with  a  yellow 
band,  which  makes  an  angle  with  a  ferruginous  or  yellow  fascia 
placed  on  the  sides  before  the  wing  scale.  Anterior  margin  of 
scutel,  post-scutcl,  and  a  line  on  each  side  on  the  edge  of  the 
metathorax,  or  only  a  spot  on  each  side  on  its  summit,  yellow; 
wing  scale  ferruginous  or  bordered  with  brown,  the  post-tegular 
process  yellow.  Often  there  is  on  the  thorax  something  of  brown. 
Petiole  often  having  its  middle  and  a  line  on  each  side  ferrugi- 
nous; its  hinder  margin  adorned  with  a  yellow  border,  fused  with 
a  yellow  spot  on  each  side  of  its  extremity.  The  second  segment 
margined  with  yellow.  The  other  segments  black,  or  bordered 
by  a  yellow  or  testaceous  submarginal  slightly  sinuous  band.    Feet 
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black,  Taried  with  ferruginous;  tarsi  and  tibiae  1st,  2d,  brown  or 
ferruginous.  Wings  transparent,  smoky ;  brown  along  the  ante- 
rior margin ;  the  brown  extending  as  far  as  the  end  of  the  radial 
cell.  Stigma  very  large,  black,  often  opaque,  surrounded  by  a 
transparent  zone.  First  discoidal  cell  almost  rectangular;  third 
cubital  wider  than  long ;  the  second  small. 

%,  Thirteenth  article  of  the  antennae  very  variable,  sometimes 
rndimentary,  not  forming  a  hook,  but  only  a  little  tubercle,  some- 
times forming  a  very  small  black  hook  ;  sometimes  more  elongate, 
ferruginous.  Sometimes  the  antennae  are  simple,  as  in  the  females. 
Clypeus  as  in  the  9,  hardly  emarginate,  shining,  black;  its  infe- 
rior extremity  only  presenting  two  small  approaching  projections, 
or  a  little  parted  by  a  channel ;  black,  as  in  the  ? ,  or  with  two 
yellow  dots  near  the  summit. 

Var,  a.  Markings  of  the  thorax  often  ferruginous  and  the  little 
process  situated  behind  the  wing  scale,  not  yellow ;  the  yellow 
fasciae  of  the  last  segments  of  the  abdomen  dull,  sometimes  fer- 
ruginous. 

b.  Head  entirely  black.     Scutel  scarcely  marked  with  yellow. 

c.  The  scape  of  the  antennae  ferruginous,  obscure  above. 

d.  Wing  scale  ferruginous. 
€.  Petiole  quite  black. 

/.  The  yellow  ornaments  changing  into  ferruginous. 

g.  Metathorax  quite  black. 

h.  No  yellow  fascia  before  the  tegulae  on  the  sides. 

Common  varieties. — A.  The  2d  segment  a  little  shorter;  its 
margin  a  little  more  concave.  Hinder  margin  of  prothorax 
honey-yellow  or  fulvous;  scutel  and  post-scutel  dull  rufous,  mcso- 
pleurae  dull  rufous.    (10  9,2  %.) 

Var,  Scutel  rufous,  post-scutel  yellow.  I  cannot  consider  this 
QS  a  different  species. 

B.  Prothorax  quite  black,  with  the  hinder  margin  yellow; 
scutel  black ;  post-tegulae  and  post-scutel  yellow ;  two  yellow 
dots  on  top  of  metathorax,  or  two  lines  on  its  angles. 

Eesft.  a,  diff. — Differs  from  the  E.  microttcopicus  (its  near 
neighbor)  by  the  arrangement  of  the  ocelli,  which  do  not  form  a 
triangle,  but  only  an  arcuate  line. 

It  is  distinguished  from  E.  Mexicanus  by  its  small  size;  by  its 
yet  shorter  thorax,  more  analogous  to  that  of  the  E.  glohicollis; 
by  its  abdomen,  longer  and  smaller  in  proportion;  by  its  clypeus 
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not  distinctly  bidentate  at  the  end ;  by  the  opaque  stigma  of  the 
wing ;  and  by  the  much  coarser  puncture  of  the  thorax.  It  differs 
from  E.  auivulus  by  its  smaller  thorax,  polished,  impunctate 
abdomen ;  from  ihoracicus  by  its  smaller,  regularly  convex 
.  thomx;  from  Totonacua  by  its  grayish-silky  body,  its  pale  yellow 
ornaments,  its  narrow  abdominal  bands,  and  its  wings  in  which 
the  2d  recurrent  nerve  is  not  interstitial,  but  falls  into  the  2d 
cubital  cell.  This  Eumenes  much  resembles  Folyhia  occidenialiSf 
parcula,  etc.,  but  differs  by  its  clypeus  not  angular  and  by  the 
punctures  of  the  body. 

Hah.  The  hot  and  temperate  regions  of  Mexico.  Tampico, 
Cordova,  Orizaba.  (I  have  taken  several  specimens,  9  'S ,  at 
Tampico  and  at  Cordova,  44  9;  27  ^.) 

Fig.  7  represents  the  male  enlarged  ;  the  petiole  is  a  little  too  sbort,  and 
its  pyrifonn  part  too  large.  In  the  fig.  7a,  the  clypeas  is  not  sufficiently 
prolonged  at  the  extremity,  and  too  trancate.  In  the  fig.  76,  the  abdomen 
is  too  large. 

12*  £•  Totonacus  n.  sp. — MinntnF,  niger,  nitidissimns ;  thorace 
punctato,  petiolo  elongato,  lineari,  apice  trigonaliter  dilatato;  prouoti 
niargine  postico,  post-scutello,  metanoti  strigis  2,  abdominis  segmentoram 
1^,  2'  niargine  sat  late,  laete  fiavis,  petiolo  medio  ferragineo;  alls  iufa- 
matis,  2*^  vena  reuarrente  interstitiali. 

9 .  Total  length,  8  mill. ;  wing,  6}  mill. 
% .  Total  length,  7  mill. ;  wing,  5^  mill. 

9.  Quite  similar  to  E.  regulus;  only  differing  by  the  follow- 
ing :  Body  more  brilliant  black,  less  grayish-silky.  Clypeus 
shining,  delicately  punctured,  and  its  extremity  parted  by  a  groove, 
subbidentate.  Head  finely  punctured.  Scutel  convex,  parted  by 
a  strong  groove.  Metathorax  parted  by  a  groove  up  to  the  top 
as  in  liegulus,  or  still  more  strongly ;  more  polished,  punctures 
more  scattered.  Petiole  a  little  longer ;  all  of  the  abdomen  very 
much  polished. 

Black :  A  spot  at  base  and  extremity  of  the  scape,  and  the 
extremity  of  antennae  beneath,  tawny;  a  spot  in  the  sinus  of  the 
eye  and  one  behind  the  summit,  yellow  or  tawny;  posterior  mar- 
gin of  prothorax,  post-tegulne,  post-scutel,  and  angles  of  meta- 
thorax, bright  yellow ;  the  middle  of  the  petiole  ferruginous ;  its 
margin  yellow ;  on  each  side  a  transverse  line  fused  with  the 
yellow  border ;  the  second  segment  with  a  rather  broad  yellow 
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fascia  ;  those  following  with  a  piceous  border.  Tibia?  and  tarsi 
more  or  less  ferruginous.  Wings  cloudy,  the  2d  recurrent  nerve 
quite  interstitial,  or  even  falling  a  little  into  the  third  cubital 
cell. 

% .  Hook  of  the  antennae  very  small. 

Var.  a.  Metathorax  without  vellow  fasciae. 

b.  A  spot  under  the  wing  and  the  anterior  border  of  prothorax 
in  part,  yellow  or  tawny. 

Bess.  a.  diff. — This  species  is  an  example  of  the  difficulty  of 
the  study  of  these  numerous  little  Mexican  species,  which  is  not 
possible  but  with  numerous  specimens.  It  quite  resembles  E. 
reguluSf  but  the  body  is  very  much  polished  (like  glass),  very 
black,  not  grayish,  and  the  more  elongate  filiform  part  of  the 
petiole  gives  it  a  peculiar  appearance ;  the  yellow  ornaments  also 
are  bright  yellow,  not  citron  ;  the  yellow  fascia  of  the  2d  segment 
is  wider,  and  nearly  double ;  the  tip  of  petiole  has  a  fascia;  lastly 
the  character  of  the  whig  is  a  very  sure  guide  in  distinguishing 
this  species. 

Hab,  Mexico.     Bafios.     3  9,  1  ^. 

18«  £•  aTlcllllls  n.  Fp. — Parvulns,  thoraoe  valido,  globoso,  convezo, 
dense  cribratu-punctato ;  ahdumiue  pnuctutn;  petiolo  postiue  trigonal! 
obscnre  rufo-vari«^gato,  scutellis  et  pedibus  partim  rufis;  alls  uebulosis  ; 
variat  scutello  nigro,  }^K)st-HCUtelIo  flavo. 

9.  Total  length,  8-9  mill.;  wing,  6.3  mill. 
%  .  Total  length,  7.5  mill. ;  wing,  5  mill. 

9.  Form  much  the  same  as  in  E.  regultis.  But  the  thorax 
much  larger,  cubic ;  the  petiole  wider,  more  triangular  posteriorly, 
and  more  inflated.  Head  a  little  more  strongly  punctured,  thorax 
more  densely,  quite  densely  cribrose ;  the  petiole  and  abdomen  aro 
also  densely  punctured,  but  not  so  coarsely  as  the  thorax.  Clypeus 
a  little  wider,  cribrose,  its  apex  also  sul>l)identate,  or  divided  by 
a  little  groove.  Disk  of  mesothorax  more  wide  than  long,  j)arted 
anteriorly  by  a  little  sulcosity ;  scutels  quite  oblique,  forming 
altogether  with  the  metathorax  the  convex  hind  face  of  the 
thorax.     Second  segment  depressed. 

Black,  very  slightly  sericeous.  Tips  of  mandibles,  antennee 
beneath,  a  frontal  spot,  a  line  behind  the  eyes,  borders  of  pro- 
thorax,  mesopleurae,  tegula?,  scutels,  sides  of  metathorax  and  of 
the  abdomen,  borders  of  all  the  segments,  tibiae,  and  tarsi,  dull- 
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rufous.  Wiugs  cloudy,  iridescent ;  nerves  and  stigma  blacki&b ; 
2d  cubital  cell  as  iu  E,  reguluSf  as  long  as  wide ;  its  radial 
margin  broad. 

Va?\  a.  Mandibles  more  ferruginous.'  Antennae  dull  ferrugi- 
nous with  an  obscure  line  on  the  scape,  and  blackish  on  the 
fiagellum. 

6.  Head  black  without  ferruginous  spots. 

c.  Prothorax  ferruginous. 

d.  Post-scutel  and  tegulae  blackish. 

e.  Prothorax  black,  only  the  posterior  border  ferruginous. 

/.  Angles  of  post-scutel,  post-tegulae,  and  border  of  petiole 
yellow. 

%.  Smaller.  Clypeus  grayish -silky.  Antennse  with  a  little 
ferruginous  hook.  The  frontal  spot,  scape  beneath,  margin  of 
petiole  yellow. 

Var.  Prothorax  black  ;  its  hinder  margin  yellow ;  post-scutel 
yellow ;  margin  of  the  abdominal  segments  yellowish. 

Common  variety. — Generally  of  small  size.  Body  quite  black; 
scape  and  apex  of  the  antennoe  beneath  ferruginous.  Posterior 
border  of  prothorax,  post-scutel,  border  of  abdominal  segment, 
1st,  2d,  yellow;  of  the  others  dull-yellowish.  Togulee  fuscous; 
feet  partly  ferruginous.  Petiole  not  so  much  dilated  posteriorly, 
more  pyriform  than  triangular.    (5  9,2  %,     Cordova.) 

Jiess.  a.  diff. — A  very  distinct  species  by  its  large  convex 
thorax  and  strongly  punctured  abdomen.  The  head  and  thorax 
are  much  as  in  Thoracicus^  but  the  dorsum  of  the  thorax  is  regu- 
larly convex,  not  deformed.  In  the  little  varieties,  the  thorax 
gets  smaller,  and  the  petiole  narrower  than  in  Begulus,  but  the 
punctured  abdomen  always  enables  one  to  distinguish  the  species. 

Hah,  Mexico;  the  Oriental  Cordillera;  Orizaba,  Cordoba, 
Moyoapam.     (12  9,  6  ^  ) 

14«  £•  tlioraciciis  n.  sp. — Parvulas,  niger  fnlvo-velntinns  ;  tliorace 
sat  valido,  globoso,  superne  deforiiii,  niesoiioti  disco  stibbiearinato, 
utrinque  foveolato  et  subgibberoso,  sparse  cribrato-punctato ;  abdomine 
impnnctato,  petiolo  poptice  piriformi;  corpore  obscure  rufo-variegato ; 
scutellis  rufis  ;  petiolo  flavo-liinbato ;  alis  nebalosis. 

9 .  Total  length,  10  mill. ;  wing,  8  mm. 
%  .  Total  length,  9  mill. ;  wing,  7  mm. 

9.  Head  and  thorax  as  in  E.  aviculus.  Clypeus  punctured, 
but  not  bicarinate,  and  parted  by  a  groove  at  tip;  having  the  tip 
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flat,  a  little  truncate,  or  sub-emargiuate.  The  head  a  little  more 
unequal;  the  grouves  of  the  auteiiiiae  stronger,  etc.  The  thorax 
not  quite  so  large  nor  so  cubic  anteriorly ;  the  di^k  of  the  meso- 
thorax  somewhat  gibbous,  having  two  longitudinal  carina;  in  the 
middle  and  on  each  side  before  a  sort  of  sinking  or  excavation, 
behind  which  is  an  eminence  next  to  the  wing  scale;  two  sulco- 
silies  continue  the  excavation  up  to  the  8cutel ;  the  scutellum 
oblique,  parted  by  a  groove;  the  metathorax  still  more  divided 
by  a  groove.  The  thorax  covered  with  strong,  rather  scattered 
punctures;  on  the  metathorax  not  so  strong  Ahdomen  polished, 
not  punctured,  or  only  indistinctly ;  petiole  more  elongate,  not 
so  broad,  behind  more  pyriform-truncate  than  triangular,  not 
much  inflated. 

Black,  with  a  fulvo-scriceus  pile.  End  of  mandibles,  antennae 
beneath,  a  frontal  spot,  a  line  behind  the  eyes,  and  a  spot  in  their 
emargination,  dull  ferruginous.  Both  borders  of  prolhorax, 
tegulae,  post-tegulae,  scutels,  and  sides  of  the  abdomen,  obscure 
ferruginous  ;  border  of  petiole  with  a  yellow  margin  ;  the  other 
segments  with  an  obscure  ferruginous  nmrginal  band  ;  that  of 
the  third  and  following  segments  twice  notched.  Feet  ferrugi- 
nous, black  at  base.     Wings  cloudy,  nerves  blackish. 

%.  A  little  smaller,  but  quite  identical  WMth  the  female.  The 
clypeus  might  be  a  little  more  bidentate ;  the  hook  of  antenna} 
small,  blackish. 

Var,  a.  Antennae,  prothorax,  and  mesopleurae  more  or  less 
ferruginous. 

b.  The  disk  of  mesothorax  not  bicarlnate. 

Bess,  a.  diff. — This  species  is  very  much  like^.  aviculus,  having 
nearly  the  same  coloration,  but  differs  principally  by  its  not 
strongly  punctate  abdomen,  and  narrower,  longer  petiole.  It  is 
easy  to  distinguish  from  all  neighboring  species  by  its  deformed 
mesothorax ;  in  other  things  quite  close  to  E.  regidiis. 

Hah.  Mexico.  Oriental  Cordillera.  (20  9,3  %,  Mr.  Sumi- 
chrast.) 

B.    Thorax  a  liftle  longer  than  wide.      The  2d  segment  of  abdo- 
men sometimes  rather  elongate, 

15*  IS*  19ffexlcanil8«  (Fiir.  8,  8a.) — Sat  Tnliinttis,  nlger,  denne  punc- 
tatDB  ;  Bcntello  oraBHins  cribrato;  clypeo  piano,  nitido,  apiee  binpinopo; 
Qtrinqne  anteniiis  subtua  et  pronoti  margiue  antioo,  ferragineis,  puiicto 
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frontali,  pronoti  margine  poatico  et  abd.  segmeiitornm  1',  2'  limbo,  flavis ; 
pedibus  obscure  ferrugineis.  basi  uigris;  alis  BubiufusoalU. 

Eumenes  Mezicanua  SaU88.  Rev.  Zool.,  1857,  VI,  272. 

9.  Total  l«nclh,  11  mill.  ;  wing,  8  mm. 
^ .  Total  length,  10  mill. ;  wiug,  7  mm. 

Not  SO  small  as  the  preceding ;  head  'wide,  densely  punc- 
tured. Clypeus  pyriform,  flattened,  terminated  by  two  sharp, 
spiniform  teeth  ;  a  frontal  carina  between  the  antennae  continued 
by  a  delicate  sulcosity  up  to  the  middle  ocellus.  Thorax  cubical 
before,  rounded  behind,  nearly  as  wide  as  long;  densely  punc- 
tured throughout;  its  anterior  margin  a  little  turned  up. 

The  punctures  a  little  finer  on  the  metathorax,  those  of  scutel- 
lum  coarse  and  more  distant  or  scattered.  Disk  of  mesothorax 
parted  by  a  delicate  sulcosity.  Abdomen  shining  and  polished  ; 
petiole  punctured  but  shining,  at  first  linear  and  then  truncate, 
pear-shaped,  bossed,  somewhat  bidentate,  rimmed  at  the  extremity ; 
the  rim  preceded  by  a  strong  constriction  ;  the  pyriform  part  of 
the  abdomen  shining  and  satin  like;  very  finely  punctured  ;  the 
second  segment  a  little  contracted  behind,  slightly  depressed;  that 
is,  wider  than  high,  somewhat  wider  than  long;  truncated  a  little 
from  above  downward  and  from  before  backward ;  that  is,  the 
inferior  face  is  a  little  longer  than  the  superior ;  the  posterior 
border  slightly  sinuous  in  the  middle ;  the  subjacent  lamina  not 
sinuous. 

Body  black,  clothed  with  a  silvery-fulvous  pile.  Mandibles 
ferruginous  at  the  extremity  and  sometimes  tinged  with  that  color 
at  base.  A  yellow  or  ferruginous  spot  between  the  antennae; 
these  last  black  above,  ferruginous  beneath  ;  often  the  scape  is 
chestnut-bay  beneath  and  at  base.  Posterior  border  of  the  pro- 
thorax  marked  with  a  narrow  yellow  line;  the  anterior  and  lateral 
borders  rufous.  Scutellum  often  bordered  with  yellow  or  tawny 
anteriorly,  or  with  two  yellow  marks ;  post-scutel  yellow,  with 
the  anterior  border  black;  petiole  a  little  ferruginous  on  the  sides 
and  on  its  narrow  part ;  the  two  first  segments  of  the  abdomen 
bordered  by  a  yellow  cordon  ;  the  lamellar  border  of  the  second 
and  the  margins  of  the  following  testaceus-rufous.  Feet  sombre 
ferruginous;  black  at  the  base.  Wings  smoky.  Wing  scales 
ferruginous,  marked  with  a  yellow  dot  on  their  posterior  margin. 

9.  Clypeus  black,  with  a  yellow  macula  on  each  side  near  the 
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top,  or  bordered  with  yellow  on  its  lateral  margins,  or  entirely 
black. 

%.  Clypeus  yellow,  covered  with  a  silvery  pile  ;  the  flagellum 
of  the  antennae  more  ferruginous  at  base,  black  in  its  second 
part,  with  a  moderate  ferruginous  hook.  Thorax  a  little  more 
elongate. 

Var.   Clypeus  bordered  all  round  with  black. 

Var,  In  both  sexes,  the  teeth  of  the  clypeus  are  more  or  less 
spiniform,  sometimes  the  notch  between  them  is  filled  by  a  little 
arcuated  border,  which  makes  the  teeth  short  and  not  spiniform. 
The  dilated  part  of  the  petiole  is  more  or  less  wide;  more  or  less 
bidentate,  or  not  bidentate ;  the  frontal  and  mesothoracic  sulcosity 
not  distinct. 

a.  Clypeus  and  head  entirely  black.  Anterior  border  of  the 
prothorax  and  scutellum  black.     Petiole  without  ferruginous. 

6.  Clypeus  margined  on  both  sides  with  yellow. 

c.  Mesothorax  with  two  rufous  lines ;  scutels  bordered  with 
yellow. 

d.  The  metathorax  and  mesoplourtB  passing  to  ferruginous. 

e.  The  end  of  petiole  mixed  with  brown,  or  with  two  transverse 
lines,  smelted  with  the  yellow  border. 

/.  Abdomen  passing  to  brown. 

g.  The  yellow  marking  of  the  thorax  more  or  less  wanting ; 
no  spot  on  the  wing  scale. 

Hess.  a.  diff. — This  species  is  very  near  to  the  E.  callimorphuH 
Sauss.,  but  is  distinguished  from  it  by  certain  characters  difficult 
to  describe.  The  clypeus  is  flatter;  its  teeth  are  a  little  shorter; 
the  ocelli  are  placed  upon  a  less  arcuate  line,  and  the  vertex  has 
two  transverse  grooves  between  the  summit  of  the  eyes  and  the 
external  ocelli.  The  thorax  is  more  coarsely  and  less  densely 
punctured  and  above  all  wider  and  larger  in  proportion;  its 
angles  are  a  little  upturned  at  the  shoulders.  The  petiole  is 
shorter;  its  dilatation  is  more  funnel  shaped,  less  pyriform.  The 
second  segment  seen  from  above  is  a  little  more  sinuous,  which 
renders  the  lamellar  edge  more  salient.  The  abdomen  is  more 
distinctly  punctured.  The  coloration,  finally,  is  strongly  analo- 
gous. Distinct  from  E.  regulus  and  totonacus  by  its  larger 
size,  and  its  flattened,  bidentate  clypeus,  etc.  Differs  from  E, 
olmecus  by  its  smaller  size,  punctate,  not  vclutiuous  thorax,  more 
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inflated  petiole,  shorter  2d  segment,  with  rather  sinuatcd  margin, 
etc.     See  also  the  E.  Nortoniana  and  Cressoniana, 

Hah.  The  Gulf  side  of  Mexico.  (I  have  taken  some  specimens 
of  it  at  Tampico.)  The  Oriental  Cordillera,  Banio  (Mr.  Sumi- 
chrast).    9  9,  5  S. 

Nota. — Mr.  Sumichrast  attributes  to  this  insect  a  most  interest- 
ing nest.  It  is  formed  of  a  mass  of  cellules  or  habitations  com- 
posed of  a  black  bark  which  seems  to  be  agglutinated  bj  some 
gummy  material.  These  habitations  are  more  or  less  cylindrical 
and  gummed  one  against  another.  But  although  they  form  a 
double  row,  they  are  not  always  parallel  like  the  cells  of  social 
wasps,  but  a  little  oblique  the  one  upon  the  other,  which  renders 
their  arrangement  quite  irregular.  This  nest  is  fixed  upon  a 
little  branch  of  the  oak.  It  greatly  resembles  in  its  system  that 
of  Zcthus  ItomandinuSy  which  I  have  cited  as  apropos  of  this 
species.  But  its  surface,  instead  of  being  fibrous,  is  here  cellulous- 
rugose;  one  remarks  here  some  little  rounded  or  polygonal  cells, 
the  borders  of  which  form  a  sort  of  reticulation,  which  is,  how- 
ever, but  a  fiimple  sculpture;  the  fossettes  are  too  small  to  be 
compared  to  basal  sockets,  and  have  absolutely  nothing  in  common 
with  the  outlines  of  cells  which  one  often  finds  on  the  borders  of 
wasps'  nests.  I  should  not  be  surprised  if  this  nest  should  be 
rather  that  of  a  Zethus  than  of  the  E.  mexicanus,  and  that  it 
should  prove  to  be  an  error  in  the  *'  etiquette"  mark. 

16*  £•  Slimiclirasti  n.  pp. — Cr.nssinsculas,  iifg^'r;  clyppo  bidentato  ; 
thorace  qnadrato,  tenniss^ime  rngaloso;  abdomine  uitido,  pntiolo  sparine 
ponctato,  campannlato,  incrasRato-marginato ;  apbe  nalco  diviso ;  frontis 
tnacala,  margiue  postioo  pronoti,  abdominis  segmentoram  1*,  2'  limbo, 
post-sootelloque,  flavis.     9  ■ 

Total  length,  11  mill. ;  wing,  8.3  mill. 

9.  Quite  closely  related  to  E,  Mexicanus,  A  little  larger. 
Clypcus  bidentate,  not  so  much  flattened.  Thorax  a  little  longer, 
not  so  distinctly  punctured  but  qnite  delicately  shagreened  all 
over.  The  petiole  more  campanulate,  wider,  truncate ;  much 
swelled,  also  bordered  by  a  salient  cordon,  but  parted  by  a  groove 
with  a  shallow  impression  before  the  border;  2d  segment  rather 
elongate,  the  lamellar  edge  very  narrow,  hardly  distinct,  although 
the  first  edge  is  not  thick. 

Black,  with  grayish-silky  reflection ;  abdomen  silky-shining. 


EUMENES.  79 

very  delicately  punctured ;  the  petiole  distinctly  pnncturcd. 
Mandibles  in  part,  antennie  beneath,  tegular,  knees  and  tibio}  partly 
rufo-fuscous ;  a  dot  between  the  antennae,  a  line  behind  the  eyes, 
hind  border  of  prothorax,  post-scutel  and  border  of  segment  1st, 
2d,  yellow ;  the  rest  of  the  abdomen,  even  the  lamellar  edge  of 
2d  segment,  quite  black.    Wings  cloudy. 

Bess.  a.  diff — Resembles  very  much  E.  Santa-Anna  and  Isevis, 
in  the  form  of  its  petiole,  but  this  is  parted  by  a  groove  at  the 
end,  and  the  thorax  is  shogreened  ;  the  petiole  is  also  shorter. 

Eab.  Mexico ;  the  Oriental  Cordillera.  Orizaba  (Mr.  Surai- 
chrast). 

17*  £•  Brasilaniis  n.  sp. — Niger;  clypeo  nlgro,  apice  bidentato; 
thoraee  punctato,  quadiato,  prouoti  ni.'irgine  po.stico  ferrugineo  vel  flavo, 
tegulamm  luargiue  ferrngineo;  abdoiuiuis  segiuentoruin  niargine  1-5 
flavo  limbato  ;  maDdibulis,  tibiis  et  tan^is  autice  ferrngiueU,  reliqaia 
ferraginesceutibos ;  alls  subinfuscatis.     9* 

9.  Total  length,  10^  mm. ;  wing,  8}  mm. 

9.  This  insect  is  exactly  like  the  E,  mexicanus,  and  only 
differs  from  it  in  certain  characters. 

The  clypeus  is  less  flattened,  and  is  not  shining  but  dull ;  there 
is  hardly  any  frontal  carina.  The  punctuation  of  the  body  is 
apparently  the  same  or  a  little  more  dense.  The  scutellum  is  a 
little  less  strongly  cribrose.  The  antenna;  are  scarcely  ferrugi- 
nous beneath.  The  clypeus  and  the  scntels  are  entirely  black ;  the 
segments  3-5  have  their  borders  delicately  ornamented  with  yel- 
low above  and  beneath. 

This  species  may  be  but  a  variety  of  the  E,  mexicanus.  In 
both  species  the  2d  cubital  cellule  of  the  wing  is  quite  large,  tra- 
pcziform,  with  straight  borders ;  the  radial  border  is  large. 

Hah,  Brazil.    (The  author's  collection.) 

18*  £•  laBTis  MiHi. — Niger,  cinereo-sericens,  Isevis,  fere  impnnctatns; 
olypeo  acute  bidentato ;  thorace  antice  quadrate ;  abdomine  depresso ; 
petiole  depresso-gibbosp ;  mandibniis  et  autennis  Bubta?,  ferrugineis; 
liuea  soapi  antennaram,  lineola  pronoti  marginis  postici  et  teuaissima 
marginis  antici,  fascia  scatelli,  lineis  2  metanoti  et  margine  petioli, 
flavis;  abdominis  segmentis  rnfo  marginatis,  fascia  prsmarginali  dava; 
tibiis  flavo-variis  ;  alis  fnscescentibas.  9  • 
Variat,  abd.  segm.  margine  30-5^  ferrugineo. 

E,  cingulatus  Sauss.  Et.  Vesp.,  Ill,  151,  41  (Syn.  excl.). 

Total  lengtli,  12  mm. ;  wing,  9  mm. 
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This  species  has  not  been  suGBcientlj  well  described. 

9 .  Clypeus  flattened,  polished ;  its  apex  carinated  into  two  very 
acute  teeth,  separated  by  a  shallow  notch.  Thorax  globular, 
polished,  square  anteriorly,  with  its  angles  insensibly  raised 
Metathorax  very  delicately  punctured,  parted  by  a  channel. 
Abdomen  polished,  much  depressed ;  the  second  half  of  the 
petiole  rather  wide,  although  swelled  above;  the  hind  margin  of 
the  second  segment  straight ;  not  sinuous. 

Insect  black,  with  an  argenteous  reflection.  Antennae  slender, 
ferruginous  below  at  the  apex;  frequently  a  yellow  line  oa  the 
scape.  A  spot  on  the  forehead  and  in  the  sinus  of  the  eyes, 
yellow.  A  narrow  interrupted  line  on  the  anterior  border  of  the 
prothorax,  a  line  on  the  posterior  margin,  a  spot  before  the  wing, 
two  dots  on  the  anterior  angles  of  the  scutellum,  a  band  on  the 
post-scutellum,  and  two  lines  on  the  metathorax,  yellow ;  the 
margin  of  the  first  two  abdominal  segments  also  bordered  with  a 
yellow  line  ;  that  of  the  petiole  smelted  with  two  lateral  spots ; 
the  lamellar  borders  of  segments  2d  and  following,  rufo-testace- 
ous  ;  this  color  preceded  by  a  fine  yellow  line.  Coxae  and  tibiae 
ornamented  with  yellow.    Wings  cloudy,  with  golden  reflection. 

Bess,  a.  diff. — This  species  approaches  very  much  to  E.  calli- 
morpha,  but  its  abdomen  is  much  depressed;  the  petiole  not  so 
long,  more  dilated ;  the  clypeus  less  notched.  The  thorax, 
although  more  polished,  has  just  the  same  form.  In  its  appear- 
ance this  Eumenes  quite  resembles  E.  mexivanus,  but  it  is  larger, 
the  clypeus  is  more  ovoid,  not  so  pyriform ;  the  body  is  not 
punctured,  and  the  thorax  is  a  little  longer  than  wide.  In  its 
depressed  abdomen  and  its  impunctured  body,  it  quite  resembles 
E,  Santa- Anna,  but  it  is  more  slender,  less  depressed;  the  thorax 
has  another  appearance,  etc.  Nevertheless,  it  annoys  me  much 
to  separate  E.  Isevis  from  E.  Santa- Anna,  but  the  first  seems  to 
be  a  smaller  Brazilian  representative  of  the  last. 

Hah.  Brazil;  Para.  (The  type  in  the  collection  of  Spinola, 
Turin  mus.,  and  in  the  author's  collection.) 

Obi^ervation. — The  Fabrician  synonym  is  very  doubtful;  I  first 
adopted  it  according  to  the  collection  of  Spinola,  but  the  descrip- 
tion given  by  Fabr.  does  not  fit  our  insect,  which,  as  we  think, 
must  be  considered  a  different  one. 
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19«  £•  IVOTaraB  Saqss. — Gracilis,  niger,  flavo  et  badio  tenniter  varie- 
gatas ;  autenuid  subtus  ferrugineis;  cl^peo  bi<Ieiitato;  abdoinine  de> 
presso,  segmeiUia  anguste  flavo-litubati!) ;  petiolo  uloiigato,  piriformi. 

E,  NovarxE  Sau88.  Reise  d.  0«st«rr.  Fregat.  Novara,  Zool.,  II,  Ilymeu.  6, 
1,  fig.  3. 

Total  length,  14  mm. ;  wing,  10}  mm. 

9.  Black,  sericeous.  Thorax  short,  globular,  very  convex. 
Petiole  elongate,  not  campanular,  bordered  by  a  cordon.  Body 
very  delicately  punctate,  the  metathorax  a  little  more  strongly, 
argenteo-sericeous.  The  extremity  of  the  mandibles,  teeth  of  the 
clypeus,  antennoB  beneath,  a  spot  on  the  forehead,  fulvo-ferrugi- 
nous ;  base  of  mandibles,  lateral  border  of  clypeus,  a  dot  in  the 
sinus  of  the  eye,  and  a  line  behind  their  summit,  yellow;  a  line  on 
the  hind  margin  of  prothorax  and  a  line  on  each  angle  and  border 
of  teguloe,  ferruginous;  two  spots  on  the  angles  of  scutel,  a  line 
on  post^scutel,  a  dot  and  a  line  on  the  8ides  of  thorax,  and  a  little 
line  on  the  margins  of  the  segments  of  alxlomen,  yellow.  Feet 
black  with  the  coxie  maculate  with  yellow;  knees  and  libias  out- 
side yellow.  Wings  hyaline,  with  black  nerves  and  the  anterior 
margin  narrowly  brown. 

Var,  All  the  ornaments  more  or  less  yellow  or  ferruginous. 

i?tf«^.  o.  diff. — This  species  has  a  depressed  form;  it  resembles 
E.  Santa-Anna,  although  it  is  not  so  much  depressed,  and  more 
slender.  It  comes  very  close  to  E.  lievis,  but  with  a  shorter 
thorax.  Not  having  the  type,  I  dare  not  give  a  more  approxi- 
mate composition.  It  is  a  little  larger  than  E,  olmecufi,  and  a 
little  smaller  than  E.  Santa- Anna. 

Hab,  Brazil,  Rio  Janeiro.    (Museum  of  Vienna. ) 

SO*  £•  miniltllS  Fabr. — E.  reguto  panio  major,  niger,  panctatas, 
anreo-sericeus  ;  cl^{>eo  convexiusculo,  pnnctulato;  autennis  subtus  fer- 
rngineo-variis ;  pronoti  margine  postico,  post-.scutello  abdoniinisque  Beg- 
mentorum  limbo,  flavis;  pedibus  nigris,  tibiis  et  tarsia  obscure  ferrugi- 
neia  ;  alia  aabinfascatis.     9* 

tEumenes  minuta  Fadr.  Syst.  Piez.,  291,  23  (1804). 

Total  length,  9  mm. ;  wing,  7  mm. 

9.  A  species  extremely  near  to  E.  mexicamis.     Size  a  little 
smaller ;  body  a  little  more  slender ;    clypeus  slightly  convex, 
punctured  and  ovoid,  subcmarginate  at  tip  (not  strongly  bidcn- 
6 
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tate) ;  no  frontal  carina.  Thorax  smaller,  a  Httle  shorter;  the 
angles  of  the  prothorax  not  upturned ;  the  petiole  more  slender;  the 
second  abdominal  segment  a  little  shorter  and  with  a  less  sinuous 
border.  The  scutel  having  about  the  same  punctuations  as  the 
rest  of  the  thorax. 

Insect  black,  clothed  with  a  golden  pile;  antennsQ  slightly 
varied  with  ferruginous  beneath ;  a  yellow  line  behind  the  summit 
of  the  eyes ;  posterior  margin  of  the  prothorax  and  post-scutel 
marked  with  a  honey-yellow  cordon  ;  anterior  border  of  the  pro- 
thorax on  each  side  a  little  tawny ;  a  feeble  dot  under  the  wing 
and  the  post-tegulaj  yellow,  as  well  as  a  narrow  border  on  all  the 
segments*  of  the  abdomen.  (The  second  lamina  of  the  border  of 
the  second  segment,  also  yellow.)  Wing  scale  black,  bordered 
with  brown.  Feet  black,  tibisB  outside  and  tarsi  ferruginous. 
Wings  slightly  smoky,  stigma  opaque. 

Bess.  a.  diff. — It  is  larger  than  E.  regulus,  the  thorax  not 
covered  with  strong  punctures  but  finely  and  densely  punctured ; 
the  end  of  petiole  not  so  much  canaliculate  before  the  margin. 
It  comes  quite  near  E,  totonacus,  but  is  a  little  larger,  the  thorax 
more  densely  punctured ;  the  scutel  not  gibbous  and  not  parted. 

Hah.  Brazil. 

5tl.  E.  clngulatns  Fabel 

Eumenes  cinyulata  Fabr.  S.  P.,  287,  13  (1804).— S4UB8.  Vespides,  III, 
151,  41. 

Hab.  Cayenne.  (Typus  Saussurii  in  mus.  Spinolse,  Tauri- 
nensi.) 

flfl.  E.  parrulus  Sauss. 
Eumenes  parvulus  Sadss.  Vespides,  III,  149,  37,  pi.  viii,  fig.  5,  5a  (1854). 

ffab.  Brazil.    (Typus  in  museo  Parisiensi.) 

38.  £•  pusillus  Saurs. 

Eumenes  pusillus  Sauss.  Vespides,  III,  149,  38  (1854). 

Hab.  Brazil.    (Typus  in  museo  Parisiensi.) 

5t4.  £•  microscopicus  Sauss. 

Eumenes  microscopica  Sauss.  Vespides,  I,  72,  62  (1852). 

Hab.  Brazil.    (Typus  in  museo  Parisiensi.) 
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These  species  are  imperfectly  known  ;  I  do  not  possess  them 
in  iwy  collection,  und  it  may  be  possible  that  our  £.  niinutus 
proved  to  be  one  of  them. 

C.  THiorax  not  so  wide;  longer  than  broad;  not  larger ^  or  even 
smaller  than  the  pear  of  the  abdomen,  {Form  very  much 
a^  in  Division  Alpha.) 

S5*  E*  callimorpliiiBSArss. — Niger,  lavis,  gracilis ;  djpeo  valde 
birleutato;  thorace  tenaiter  dense  puuctato,  uesonoto  hand  Bulcato ; 
abdofuiue  gracili,  petiolo  subelongato,  augasto;  anteuiiaram  articulis 
1-4  plud  uiuussveferrugineid;  corpora  ut  iu  E,  Mtxicano  flavo-ornato, 
petiolo  atriuqae  linea  flava. 

Total  length,  14  mm. ;  wing,  9  mm. 

E,  calUmorpha  Sauss.  Et.  Veap.,  I,  71,  61,  pi.  xiii,  fig.  4;  ibid.  Ill,  148. 
fE.  campanulata  Fajbr.  S.  P.,  291,  22,  9. 

Clypeus  terminated  hv  two  spiniform  teeth.  A  more  or  less 
distinct  frontal  carina.  Thorax  quadrate  before,  delicately  punc- 
tured ;  its  angles  slightly  reflexed.  Petiole  elongate  ;  its  pear- 
shaped  part  slender,  truncate,  bordered,  and  channelled  as  in 
the  other  species.     The  abdomen  depressed. 

Black,  covered  with  a  very  short  silvery  pile ;  the  abdomen 
quite  polished ;  the  pile  making  it  appear  tenou^ly  strigate. 
Antennse  beneath,  a  part  of  the  mandibles,  and  teeth  of  clypeus, 
ferruginous.  A  spot  on  the  forehead,  one  in  the  sinus  of  each  eye, 
a  line  behind  the  eyes,  yellow  tawny ;  both  borders  of  prothorax, 
(the  anterior  one  interrupted),  a  spot  under  the  wing,  post- 
tegulae,  anterior  border  of  scutcis,  posterior  border  of  the  abdo- 
minal segments,  a  line  all  along  the  sides  of  the  petiole  and  an 
oblique  spot  smelted  on  each  side  with  its  border,  yellow  or 
rather  ferruginous.  The  extreme  margin  of  the  segments  2-5, 
brown.  Knees,  tibiaj,  and  tarsi  most  ferruginous.  Wings 
smoky. 

9.  Clypeus  black,  with  two  yellow  spots  near  the  top;  its 
teeth  spiniform,  carinated. 

S .  Clypeus  yellow,  argenteous ;  its  teeth  not  so  sharp,  not 
carinated. 

Var,  The  colors  are  more  or  less  developed,  as  in  other  species. 
The  legs  more  or  less  ferruginous,  at  times  entirely  red  ;  the 
petiole  beneath  and  on  the  sides  is  of  the  same  color ;  no  yellow 
line  upon  the  scntellum.     The  clypeus  is  more  or  less  strongly 
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bidentate,  the  teeth  are  at  times  long,  sharp,  separated  by  an 
angular  notch  ;  often  less  long  and  separated  by  a  shallow  notch 
like  the  arc  of  a  circle ;  a  little  carina  often  parts  the  anterior 
margin  of  the  scatel.     Wings  with  some  violet  reflections. 

Bess,  a.  diff, — This  is  larger  and  more  slender  than  all  the 
preceding,  butsmallerthan  ^.  o/mecus.  It  makes  the  transition 
to  the  Division  Alpha.  It  has  the  same  coloration  as  most  of 
the  species  of  the  same  division,  except  that  it  possesses  all  along 
each  side  of  the  petiole  a  yellew  line.  The  petiole  and  the  pear 
of  the  abdomen  are  also  more  elongate,  the  2d  segment  longer 
than  wide. 

Kab,  Brazil.  2  ? ,  1  t  from  Bahia.  2  ?  (coll.  Spinola),  from 
Rio  Janeiro. 

The  description  which  Fabricius  has  given  of  his  E,  campor 
nulata  does  not  mention  the  two  lateral  yellow  lines  of  the  petiole, 
nor  the  spots  of  the  clypeus,  nor  does  it  accord  well  in  the 
antennae  with  the  E.  callimorpha,  for  which  reason  we  do  not  dare 
to  assert  positively  that  this  is  the  E.  campanulata  of  Fabr. 

There  are  probably  more  than  one  species  very  closely  allied 
to  this  which  might  be  easily  confounded  with  it;  /.  i.,  the  fol- 
lowing description  which  I  find  in  my  notes  seems  to  indicate  a 
different  species  with  sulcate  mesonotum. 

26*  £•  incertllS. — E,  caUimorpho  simillimns,  at  clypeo  minaa  biden- 
tato,  mesonoti  disco  2-  vel  4-sa1oato ;  oorpore  uigro ;  antennis  sabtus  et 
tibiis  extos,  ferrngineis  ;  pronoti  marginibas,  petioli  lineia  literalibas  2 
et  roargiue,  segmentoramqae  20-40 liuea  prsmarginali  tenuissima,  sal- 
fareia.     9  • 

9 .  Figure,  size,  and  form  the  same  as  that  of  E,  callimorpha, 
but  differs  in  the  clypeus,  shining,  offering  also  two  carinse,  but 
less  strongly  bidentate ;  its  latero-inferior  borders  sinuate. 
Thorax  a  little  more  distinctly  punctured  ;  the  disk  of  the  meso- 
thorax  offers /owr  longitudinal  furrows. 

Insect  black,  shining,  with  silvery  reflections.  Antennse  ferru- 
ginous beneath ;  a  fine  line  bordering  the  two  margins  of  the 
prothorax,  ferruginous  or  yellowish.  The  bordering  of  the 
petiole,  a  little  mark  on  each  side  of  the  middle  of  it,  and  a  spot 
above  toward  its  base,  sulphur-yellow,  as  well  as  a  fine  submar- 
ginal  line  upon  segments  2-4,  both  above  and  beneath;  the 
extreme  border  of  these  last,  black.  Tibise  1st,  2d,  ferruginous 
before ;  wings  a  little  smoky. 
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Hah.  Para.    (Collect,  of  Spinola,     Collected  by  Mr.  Ghiliani.) 
Maj  be  a  variety  of  the  E.  callimorpha  ? 

ST*  £•  miles  n.  sp. — Niger,  pnnctalatas,  cinereo-sericans ;  mandibalis 
pedibusqutf  partim  rofis ;  cljrpeo  apice  bispinoso,  utriuque  fa^joia  aarau- 
tia;  corpore  Talde  aarantio-variegato  ;  a1i3  nigredceutibas.     9* 

Leugth  of  the  wing,  10  mm. 

9.  Size  of  E.  pomi/ormiSf  smaller  ihB.n  fraternus. 

Black,  grayish-silky,  shining,  delicately  punctured.  Ilead 
rather  broader  than  long.  Mandibles  very  long,  arcuated  at  tip, 
reddish,  with  a  yellow  spot  at  base.  Clypeus  flattened,  ending 
in  two  sharp  spines,  in  which  fall  two  short  carinse.  The  borders 
of  clypeus  yellow  ;  antennae  blackish;  fulvous  beneath  up  to  tho 
4th  joint.  A  spot  on  the  forehead,  one  in  the  emargination  of 
each  eye,  a  line  behind  the  eye,  a  fascia  on  the  fore  and  on  the 
hind  margin  of  prothorax,  a  spot  under  the  wing,  the  anterior 
margin  of  scotel  and  post-scutel,  and  two  fasciaj  on  the  meta- 
thorax,  orange  yellow.  Margin  of  the  wing  scales,  knees,  tibicB, 
and  tarsi,  ferruginous;  the  latter  rather  obscure  above.  Wings 
smoky,  rather  blackish  on  the  costal  margin,  with  violet  reflec- 
tions ;  2d  cubital  cell  broad  at  its  hinder  margin,  narrow  at  its 
radial  side.    (Abdomen ?). 

Hab.  Guiana,  Surinam.     (Hamburg  museum.) 

By  the  form  of  its  clypeus  and  its  silky-pubescence  this  species 
fits  in  this  Division,  but  the  inneuration  of  the  wing  assimilates 
it  more  to  Division  a. 

38*  Ij«  Olmecus  n.  sp. — Niger,  pnnctnlattis ;  clypeo  aplce  bispinoso ; 
thorace  ftuperiie  convexo,  nietathorace  angastiore  in  clanis  2  per  Bulcam 
profuudaii  diviso ;  petiolo  elongato-piriformi,  apice  tranoato,  marginato ; 
antennis  subtus  pedibusque  partim,  obseare-ferragineis  ;  capitis  raaon- 
lis,  pronoti  limbo  postico  et  utrinque  autico,  abdominis  segmentoram 
margine  snbtus  obscure-ferrngineis  vel  flavescentibtis ;  post-scatelli 
linea,  margineqae  segmentorum  1',  2',  flavis  ;  alis  costa  nigra.     9* 

Total  length,  14  mm. ;  wing,  10  mm. 

9.  Antennae  slender.  Clypeus  bidentate  at  tip;  the  labrum 
large,  truncate;  ocelli  disposed  in  an  arcuate  line.  Thorax 
quadrate  anteriorly,  short,  convex,  delicately  punctate  and  velu- 
tinous ;  behind  the  angles  of  the  prothorax  an  obsolete  depression. 
Metathorax  compressed,  angulated ;   parted  by  a  deep  groove ; 
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its  lateral  ridges  sharp.  Petiole  as  in  Itut-bide,  elongate-pyriform, 
truncate,  convex,  not  parted  by  a  channel ;  the  hind  margin 
bordered,  the  border  preceded  by  a  transverse  channel.  The 
rest  of  the  abdomen  depressed. 

Black,  with  a  fulvous  or  purple-silky  reflection.  The  extremity 
of  the  labrum,  the  lateral  borders  of  clypeus,  a  spot  between  the 
antenna;,  a  dot  in  the  emargination  of  the  eyes,  the  antennae 
beneath,  the  end  of  mandibles,  and  a  line  behind  the  top  of  the 
eyes,  tawny.  The  hinder  margin  of  prothorax,  an  interrupted  line 
on  the  anterior  margin,  or  only  on  its  angles,  a  line  over  the 
middle  coxae,  tawny ;  wing  scale  brown  or  ferruginous;  two  dots 
on  the  anterior  angles  of  scutel,  a  line  on  the  post-scutel,  and  the 
margin  of  segment  1st,  2d,  yellow;  the  lamellar  margin  of  2d 
segment  and  of  those  following,  brownish.  Beneath,  the  margin 
of  the  segments  fulvous.  Feet  ferruginous  and  blackish.  Wings 
hyaline,  smoky,  with  iridescent  reflection ;  the  anterior  margin 
blackish. 

Var,  The  spots  on  the  head  and  hiader  margin  of  prothorax, 
yellow ;  two  yellow  dots  on  the  clypeus;  scape  of  antennas  almost 
wholly  ferruginous. 

licfis.  a.  diff. — This  species  is  quite  intermediate  between  the 
Divisions  Fachymenes,  Alpha,  and  Omicron ;  or  between  E, 
Santa- Anna,  Iturhide,  and  callimcyrphus.  The  clypeus  is  biden- 
tate  and  the  abdomen  elongate  depressed  as  in  the  Fachymenes  ; 
but  the  thorax  is  not  depressed,  but  on  the  contrary  convex,  not 
polished  as  in  E.  Santa- Anna,  bat  densely  punctured,  and  the 
petiole  not  so  widened,  not  campanulate  but  gi-adually  widened. 

It  diff'ers  from  E.  Iturhide  by  its  depressed,  not  globular  or  sub- 
compressed  2d  abdominal  segment;  its  flattened  clypeus  with 
spiniforra  (not  lameUar)  teeth  ;  its  compressed  triangular  meta- 
thorax ;  its  petiole  without  impressed  point  at  tip,  but  with  a 
transverse  submarginal  channel.  From  E.  callimorphus  and  the 
other  species  of  Division  Omicron  by  its  large  size;  its  more 
depressed  and  elongate  abdomen  ;  its  compressed,  prominent 
metaihorax  parted  by  a  deep  groove,  and  by  its  general  resem- 
blance to  Division  Alpha, 

Hah.  Mexico.  The  Oriental  Cordillera.  I  caught  3  ?  in  the 
neighborhood  of  Cordova. 

tl9«  E.  infernalis  n.  sp. — Gracilis,  nigerrnfo-omatns  ;clypeo  biden- 
t&to;  thorace  dense  foramiuato-puuotato ;  abdomiue  polUo,  segmeutia 


EUMENES.  87 

1,0  20  flaTO-limbatia ;    20  Buperne  gibbo  crasse  oribrato-punctato  in- 
structo.     ^ . 

Total  length,  12  mm. ;  wing,  8  mm. 

9 .  Form  almost  like  that  of  E.  callimorphus.    Head  dotted 
with  punctures.     Ocelli  iu  a  slightly  arcuate  line.     Clypeus  quite 
flat,  pyriform,  notched  and  terminated  by  two  sharp  lamellate 
teeth.    Thorax  very  convex,  especially  behind ;  the  wings  inserted 
behind  the  middle ;  all  the  surface  d(insely  cribrose  with  pit-like 
punctures,  more  strong  than  those  of  the  head ;  these  punctures 
become  more  strong  upon  the  scutellum  and  very  dense  on  the 
metathorax.      Abdomen   smooth,    shining,   without   punctures. 
Petiole  quite  long  and  slender;  almost  filiform  in  its  first  moiety, 
then  swelled  pyriform,  truncate,  convex,  shining ;  the  posterior 
border  preceded  by  a  transverse  groove.    The  2d  segment  before 
the  middle  of  its  dorsal  face  strongly  elevated  in  form  of  a  Iwss, 
slightly  compressed  au<l  cribrose  with  punctures ;  a  sort  of  shin- 
ing canal  passes  aroun<l  behind  this  gibbosity.     The  other  seg- 
ments shining,  black.    Mandibles  and  antenniB  ferruginous ;  these 
last,  obscure  above,  with  the  scape  a  little  yellowish  before.     The 
two  lateral  borders  of  the  clypeus  as  far  as  the  end  of  the  teeth 
yellow,  as  well  as  a  little  spot  on  the  front  and  the  posterior 
border  of  the  prothorax.     Wing  scales  reddish  or  brown.     Seg- 
ments of  the  abdomen   all  ornamented  with   a  yellow  border. 
Petiole  offering  on  its  middle  two  little  yellow  or  reddish  marks; 
its  posterior  border  yellow  or  reddish,  at  least  in  the  middle  ;  its 
lower  side  more  or  less  reddish.     Legs  reddish;    coxae  black; 
femora  brown ;  the  two  anterior  spotted  with  yellow  toward  the 
end.     Wings   slightly  washed   with   brown-ferruginous,  having 
brown  nervures. 

Var.  a.  The  thorax  more  or  less  varied  with  ferruginous. 

b.  Posterior  lx)r(ler  of  prothorax,  ferruginous;  the  borders  of 
segments  3-5,  ferruginous  or  brown. 

c.  The  anterior  border  of  prothorax,  a  spot  under  the  wing, 
two  spots  or  a  band  on  the  scutellum,  two  spots  on  the  meta- 
thorax, ferruginous  or  yellowish ;  legs  brownish  or  ferruginous 
in  part. 

Itess.  a.  di/f. — This  species  has  the  thorax  a  little  more 
lengthened  anteriorlv,  and  the  head  and  thorax  much  more 
strongly  punctured  than  the  B,  callimorj)hu8.    It  is  very  distinct 
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in  the  strongly  cribrose  boss  of  the  second  abdominal  segment. 
It  differs  from  E.  mexicanus  in  its  much  larger  size,  in  its  less 
strongly  cribrose,  less  globular  metathorax.  In  fact,  the  form, 
swelled  and  cribrose  above,  of  the  2d  abdominal  segment,  distin- 
guishes the  E.  inf emails  from  all  others  of  the  Division  Omicron. 
This  character  is  a  transition  to  the  Division  Alpha,  which  con- 
stitutes an  exception  in  the  Division  Omicron, 

Hub.  Brazil.  Para.  (Coll.  Spinola.)  Guiana.  (Mns.  of 
Hamburg.) 

Division  BETA. 

Mandibles  rather  hooked  at  end,  or  truncate.  Head  in  form 
of  a  transverse  oval,  not  rounded-triangular  ;  the  eyes  very  large 
in  their  inferior  part.  Thorax  not  larger  than  the  pear  of  the 
abdomen,  globular  or  cubic.  Petiole  elongate,  filiform,  cylindrical, 
only  very  little  dilated  at  the  end  in  a  funnel  shape,'  its  posterior 
border  marked  with  an  impressed  point.  The  2d  segment  not 
depressed,  not  compressed. 

These  insects  slightly  resemble  in  form  the  Pareumenes ;  but 
they  are  much  more  slender.  The  thorax  has  quite  another 
shape,  not  being  widened  and  depressed,  but  cubic,  more  as  in 
Division  Omicron,  although  smaller.  The  abdomen  also  is  not 
depressed,  but  the  petiole  quite  recalls  the  form  it  has  in  Pareu-^ 
menes,  although  much  more  slender. 

The  mandibles  are  rather  hooked,  strongly  dentate  as  in 
Pachymenes,  but  by  exception  short  and  blunt  (9)  more  as  in 
Zethus. 

This  Division  is  intermediate  between  the  Pareumenes  and  the 
Eumenes  of  Division  Omicron, 

a.  Mandibles  short,  pointed  in  the  males,  blunt,  rounded  at  tip,  with  separated 
small  teeth  in  the  females. 

80«  £•  NortoniamiS  n.  sp. — Niger,  dense  crassinscnle  pnnctatns  ; 
oculis  infere  valde  inflatis ;  maudibniis  brevibus,  9  &pice  rotundatis; 
clypeo  pentagouali,  bidentnlo ;  carina  frontali  nulla ;  petiolo  elongato, 
filiformi,  apice  tenniter,  cylindrico-infundibnliformi,  puncto  apicali 
impresso;  abdomine  dense  pnnctato ;  puncto  frontali,  marginibus  pro- 

*  Not  campannlate,  more  pear-shaped  as  in  Division  Alpha  or  Omicron, 
bat  filiform,  widened  at  end  somewhat  like  a  clarionet.  Sefin  from  above, 
the  sides  of  the  petiole  are  not  aronate-convex  but  rather  arcuatH-oonoAve. 
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sotl  et   post-8cnte!Ii,  tuHa;    pedibus  et  aiitennis   partim  ferrngiDeis; 
abdoniinLi  segmentorum  1',  2'  margiue  flavo;  alis  famodis. 

9.  Total  length,  11  miu.;  wing,  8  mm. 
% .  Total  leugtli,  10  mm. ;  wing,  7.5  mm. 

Very  similar  io  E.  mexicanus  in  its  api)carance,  but  a  very 
different  type.     Uead  transverse-oval ;  eyes  very  much  inflated. 

Jlead  more  strongly  punctured  over  the  antenna) ;  no  frontal 
vertical  carina,  but  the  space  between  the  antenna3  flat.  Thorax 
small,  more  densely  and  coarsely  shagreened ;  roughish ;  the 
mctathorax  as  coarsely  shagreened  as  the  mesothorax.  Post- 
scutel  with  a  little  arcuate  crest  on  its  anterior  margin. 

Petiole  elongate,  as  long  as  head  and  thorax,  arcuate,  more 
filiform  and  cylindrical ;  not  at  all  carapanulate  or  pear-shaped, 
but  only  a  little  funnel-shaped  in  the  last  third*  (the  lateral 
margins  forming  not  a  somewhat  convex  line  but  a  somewhat 
concave  one).  Its  extremity  not  rimmed  nor  canaliculate 
transversely,  but  having  a  marginal  impression  above  only,  which 
forces  backward  the  middle  of  the  border.  The  2d  segment  not 
depressed  nor  compressed.  Petiole  and  second  segment  densely 
and  rather  coarsely  punctured  ;  the  following  polished. 

Black,  grayish-silky;  antenna)  beneath,  margin  of  the  tegulee, 
and  feet  partly,  dull-ferruginous ;  a  spot  in  the  sinus  of  the  eyes, 
a  frontal  spot,  both  margins  of  prothorax,  a  little  line  under  the 
wing,  post-tegulffi,  two  spots  on  scutel  and  post-scutel,  dull  ferru- 
ginous;  the  margin  of  segments  1st,  2d  of  the  abdomen,  yellow. 
Petiole  beneath  and  above  in  the  middle,  brown-ferruginous.  The 
lamellar  margin  of  the  second  segment,  piceous;  the  margin  of 
the  following,  testaceous  or  yellowish.  Feet  ferruginous,  brown 
against  the  base.     Wings  subhyaline  or  smoky ;  nerves  brown. 

9.  Clypeus  black,  rather  pentagonal,  not  elongate,  delicately 
punctured;  its  inferior  border  arcuate,  scarcely  bidentate;  the 
teeth  small,  not  distant,  or  formed  by  two  little  parallel  marginal 
carina; ;  its  superior  margins  brownish.  Mandibles  short,  rather 
dilated  at  the  extremity,  rounded  (or  the  outer  margin  arcuate, 
the  inner  one  obliquely  truncate),  with  small  teeth.  When  rest- 
ing, they  retract  themselves  behind  the  border  of  the  clypeus, 
crossing  their  teeth  one  into  the  other. 

%,  Clypeus  black,  argenteous,  with  a  rufous  or  yellow  line  on 


'  Somewhat  like  a  straight  trnmpet  or  a  clarioDet. 
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each  side  ;  hook  of  the  antennae  ferruginous.  Mandibles  short, 
but  triangular,  acute,  with  four  little  teeth. 

Ress.  a.  diff. — This  insect,  although  having  quite  the  general 
appearance  of  an  EumeneSj  approaches  Discoelius  in  the  form  of 
its  mandibles,  short  and  widened  towards  the  tip  in  the  female. 
But  it  is  very  easy  to  confound  it  with  E.  mexicanua  and  calli- 
morpha.  It  differs  by  its  rather  convex  clypeus,  not  so  bidentate, 
by  the  absence  of  frontal  carina,  by  its  head  transverse-oval,  not 
oval-triangular,  because  of  the  great  enlargement  of  the  under 
part  of  the  eyes,  which  is  wider  transversely  than  longitudinally, 
and  by  its  shagrccned  abdomen.  The  exceptional  form  of  the 
mandibles,  truncate  and  rounded  at  the  end,  with  the  external 
side  very  arcuate,  as  also  the  particular  form  of  petiole,  will  dis- 
tinguish this  species  from  all  its  neighbors. 

This  is  quite  an  exceptional  type,  remarkable  by  the  unequal 
form  of  mandibles  in  both  sexes. 

Hah,  Mexico.    The  Oriental  Cordillera.    Cordova.    2  9,1^. 

6.  Mandibles  more  elongate,  not  truncate,  rather  hooked  at  tip,  with  strong 
teeth  on  the  interior  margin. 

81*  E*  Cressonianns  n.  ep. — Niger,  cinereo-hirtns,  valde  pnnctatas; 
clypei  margiuibog  lateralibus,  puncto  froutali  et  orbitarum  sinoR,  mar- 
ginibus  proiioti,  lineaqne  prse  tegulis,  post-scutello,  margineque  petioli 
et  2^  segmenti,  flavis ;  petiolo  medio  ilavesceiite,  puncto  apicali  impresso, 
baud  iu  uiargiDeui  producto;  Beguientis  2^-50  fusco-iuaiginatis.      9. 

Total  length,  11  mm. ;  wing,  8  *um. 

• 

9 .  Quite  the  same  form  as  in  Norlonianus,  but  the  mandibles 
elongate,  not  truncate,  arcuate  at  tip  ;  the  internal  border  armed 
with  four  strong  lobular  teeth  ;  the  clypeus  emarginate  in  a 
little  arc  of  a  circle.  The  thorax  not  so  rugose;  not  roughly 
phagrecned,  but  more  polished  and  cribrose  with  coarse  punctures; 
the  metathorax  not  so  coarsely  punctured  ;  the  post-scutel  with- 
out any  crest.  The  extremity  of  the  petiole  a  little  margined; 
its  impressed  point  not  intrenching  upon  the  margin.  The  second 
segment  a  little  depressed,  a  little  more  strongly  and  less  densely 
punctured. 

Black,  with  the  same  ornaments  as  jn  Noriomavus,  but  of  yel- 
low color  ;  the  antennje  beneath  and  tip  of  mandibles  ferruginous. 
Feet  ferruginous,  blackish  at  base ;  the  tibioe  yellow  outside. 
Wings  smoky.     The  scutel  not  spotted. 
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Hess.  a.  diff. — Differs  from  Mexicanus  and  all  the  si)ccics  of 
Division  Oniicron  by  the  form  of  its  petiole. 
Hub.  Mexico  ;  the  Oriental  part.     Cordova. 

8S«  £•  simnlans  n.  sp. — Niger,  salfareo  multipictus,  histrioiiiens ; 
thoraoe  crasse  cribrato-panctato,  mesouoto  fascii^  2  ilavis ;  abdomine 
puiictato,  petiolo  lineari,  apice  teuuiter  infuudibuliformi ;  socuDdo  seg- 
luento  faciis  2  trausversis  flavis.     9  • 

9  .  Total  length,  11  mm. ;  wiDg,  9  mm. 

9.  Head  transverse-elliptic,  very  punctate.  Mandibles  elon- 
gate, rather  hooked  at  the  tip,  and  armed  with  three  strong 
lateral  teeth.  Clypeus  polygonal,  a  little  longer  than  broad,  a 
little  emarginate  and  bidcntate  at  tip.  Eyes  very  large  inferiorly, 
their  sinus  deep,  rather  triangular.  Thorax  small,  globular, 
metathorax  quite  rounded.  Petiole  moderately  long;  its  second 
part  funnel-shaped,  with  an  impressed  i)oint  at  end.  The  petiole 
and  2d  segment  of  abdomen  punctate ;  this  is  neither  depressed 
nor  compressed. 

Black,  with  yellow  hair.  The  head  beneath,  clypeus,  mandi- 
bles, the  orbits  all  round,  their  sinus,  a  transverse  line  on  the 
vertex,  sulphur-yellow.  Antenna3  orange-ferruginous,  obscure 
above  ;  the  scape  yellow.  Thorax  b(;neath  and  on  the  flanks, 
both  margins  of  prothorax,  two  lines  on  mosothorax,  tegulaj, 
scutel  partly,  post-scutel,  and  metathorax  more  or  less,  yellow; 
this  with  a  sort  of  black  T.  The  middle  of  the  petiole,  posterior 
margin,  and  sides,  yellow;  2d  segment  with  two  yellow  fascia; 
the  first  placed  on  the  middle  of  the  segment,  the  second  being 
submarginal;  both  fused  together  on  the  sides;  the  other  seg- 
ments with  sinuous  yellow  margins ;  anus  and  abdomen  beneath 
quite  yellow;  the  lamellar  margin  of  2d  segment,  brown.  Feet 
yellow ;  the  femora  brown  above.  AVings  hyaline,  washed  with 
amber,  a  little  gray  at  the  extremity. 

Var.  The  black  and  yellow  colors  are  more  or  less  extended. 
Pleura}  and  metathorax  only  maculate  with  yellow. 

liess.  a.  diff. — A  quite  distinct  species.  By  its  forms  only  it 
resembles  IJ.  Nortoniavus  and  Cressonianua.  The  petiole  is  a 
little  more  widened  behind,  and  the  body  much  more  coarsely 
punctured.  It  might  be  com])nred  with  E.  Smith h\  americanuiff 
etc.,  which  have  also  two  fascijc  on  the  2d  segment,  but  the  petiole 
ia  these  is  pyriform  and  the  second  segment  compressed,  etc. 
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Hab.  Mexico.     Oriental  Cordillera.     Movoapam. 

This  is  a  sort  of  mimic  species.  It  bears  the  coloration  and 
rather  the  form  of  some  Polybia,  f,  i.,  P,  fasciata  Lep.  We 
know  a  Cerceria  of  the  same  country'  which  shows  the  same 
peculiarity.  Entomologists  ought  to  study  whether  these  insects 
of  mimic  resemblance  do  not  have  some  relationship  in  their 
habits. 

Division  ALPHA  {Eumenes  proprie  dicti). 
(Sacss.  Vespides,  I,  28;  III,  128,  137.) 

Mandibles  long,  dentate.  Cljpeus  pyriforra,  notched  or  trun- 
cated at  the  extremity.  Antennae  generally  inserted  above  the 
middle  of  the  head.  Ocelli  arranged  in  a  broad  triangle.  Thorax 
generally  longer  than  wide ;  squarely  truncated  before,  but  with- 
out salient  angles ;  metathorax  convex,  but  not  prolonged,  rounded 
and  having  two  distinct  convexities  separated  by  a  channel. 
Petiole  of  the  length  of  the  thorax,  linear  at  its  base  ;  about  the 
middle  rather  suddenly  swelled  into  the  form  of  a  club  or  of  a 
truncate  pear,  or  campauulate;  feebly  bidentate  (or  bituberculate) 
in  the  middle,  generally  bordered  by  a  salient  cordon ;  the  swell- 
ing generally  parted  by  a  groove,  and  having  an  impressed  point 
before  the  margin.  Pyriform  part  of  the  abdomen  globular  or 
compressed,  or  at  least  not  much  depressed.  Antennae  of  the 
males  terminated  by  a  hook. 

The  body  of  these  insects  is  in  general  densely  punctured  and 
covered  with  thick  sub-woolly  hair,  and  the  clypeus  of  the  males 
is  usually  yellow,  clothed  with  a  silvery  pile,  while  among  the 
females  it  is  only  marked  with  yellow.  But  these  characters  suffer 
certain  exceptions  among  the  American  species. 

As  it  was  said,  there  is  no  regular  limit  between  this  group  and 
the  Division  Omicron,  but  if  we  compare  the  extreme  forms  of 
both,  as  for  instance  E,  gJobicoIlis  or  aviculus  with  E.  globulosus^ 
there  will  be  an  easy  distinction  of  both  types,  which  exists  no 
longer  if  we  compare  all  the  species.  In  general  terms  we  can 
say  that  here  the  thorax  is  often  more  lengthened ;  the  metathorax 
more  parted;  the  petiole  more  campanulate;  the  extremity  of  this 

'  Cercerh  simulana  Sadss.  Reise  d.  Oesterr.  Fregatte  Novara.  Ilymenopt., 
p.  81,  No.  1,  fig.  53.  In  this,  even  the  forms  of  Cerceris  are  so  modified  as 
to  approximate  to  those  of  Polyhia^  the  abdomen  becoming  elongate-peti- 
olate. 
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is  sometimes  not  margined,  sometimes  margined  by  a  little 
cordon;  this  is  not  preceded  by  a  regular  channel  us  in  Division 
OmUron,  but  rather  by  three  impressions,  which  makes  the  salient 
margin  appear  somewhat  bidentate  before;  the  impression  of  the 
middle  is  always  the  most  distinct. 

A.  Large  species,  with  black  wings,     llie  pear  of  the  abdomen 
rather  depressed;  thai  is,  not  compressed. 

a.  Body  smooth,  shining,  not  punctured.  ( Thorax  elongate,  petiole  strongly 
campanulitr ;  its  »weiled  part  convex,  not  parted  by  a  groove,  its  margin 
preceded  by  a  channd  as  in  Division  Omicron. 

88*  £•  Aztecns  Saups. — Validas,  ater,  nitidus,  haud  pnnctatns ;  pro- 
noti  margine  postico  medio,  po«t-8cutello,  pf  tioli  margitie,  et  abd.  secundi 
segiiieDti  limbi  fascia  interrupta,  pallide  ochraceiH;  auteDnis  et  tarsia 
anticia  subtos  ferrugineid ;  alia  iiigro-cceruleis.     9  • 

Total  leDgtb,  22  lum. ;  wiug,  17  mm. 

Eumenes  Aztecus  Sadss.  Revae  et  Mag.  de  Zool.,  IX,  1857,  272. 

9.  Large,  black,  smooth,  and  polished,  without  punctures:  the 
body  throughout  smooth,  sinning,  and  satin-like,  nearly  glabrous, 
with  neither  punctures  nor  distinct  stria),  even  on  the  metathorax 
or  the  petiole.  Clypeus  bidentate  at  the  extremity,  smooth  and 
polished  like  the  remainder  of  the  body.  Its  omargination  angu- 
lar. Thorax  long;  disk  of  mesothorax  lengthened.  Pyriform 
part  of  petiole  wide,  strongly  campanulate;  little  swelled,  convex 
above ;  its  posterior  border  formed  by  a  salient  cordon  preceded 
by  a  cbtinnel.  Second  abdominal  segment  depressed ;  but  the 
end  of  the  abdomen  a  little  compressed  (without  this  last  cha- 
racter this  insect  would  have  the  appearance  of  a  Pachtjmenes), 

Antennse  long  and  slender,  black,  ferruginous  beneath.  Feet 
black  ;  tibiiB  and  anterior  tarsi  with  golden  hairs,  appearing  yel- 
low. A  little  arcuate  line  in  the  middle  of  the  posterior  border 
of  the  prothorax,  two  dots  on  the  scutellum,  post-scutel,  and  a 
narrow  edging  on  the  margin  of  petiole,  pale  tawny;  second  seg- 
ment generally  marked  with  a  pale-tawny  submarginal  border, 
narrow  and  widely  interrupted  in  the  middle.  Wings  black,  varied 
with  very  deep-violet  reflections. 

Var.  Only  the  post-scutcl  and  the  petiole  marked  with  pale 
tawny. 
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Bess,  a.  diff, — This  handsome  species  has  no  similarity  to  any 
but  the  E.  Jlavicomi8^  and  to  the  E.  Wagneriana^  from  which  it 
is  easily  distinguished  by  its  notched  ciypeus  and  its  body  with- 
out sculpture. 

Hab.  The  gulf  side  of  Mexico.     Tampico. 

Observation, — One  can  discover  with  a  strong  magnifier,  a  fine 
sculpture  on  the  thorax  and  elsewhere ;  the  scutellum  in  particu- 
lar is  very  finely  punctured,  but  w^e  only  speak  here  of  characters 
easy  to  discover  and  relative  to  those  of  other  species. 

6.  Body  punctured.    Petiole  elongate;  its  dilatation  flattened-elongate^  parted 
by  a  groove,  not  sensibly  margined.     (Passage  to  the  Division  Zeta.) 

84*   £•  flaTicornis   Sadbs. — Valid  as,   carbonarins,  E,  Wagneriano 
siiuillimus,   at   clypeo   trnncato,   baud   bicarinato;    antennis,   clypeo, 
orbitiH,  macala  froutali  mandibulisque  apice,  auraDtiis;   aiit«Dnis   % 
apice  baud  uncinatis,  sulco  minato  snbtas  uotatis.     Long.  25  mm. 

E.  flavicornis  Sauss.  Et.  Vespid.,  Ill,  141,  27;  pi.  vii,  fig.  4,  %  (Syn. 
excl.)* 

Eab.  Venezuela.    (Museum  auctoris.) 

85*  £•  Wagnerianns  n.  sp. — Niger,  sericeus;  thorace  dense  pnno- 
tato,  petiolo  depresso,  sulco  partito;  cljpeo  9  valde  bicarinato,  apioe 
snbexciso;  alis  nigro-violaceis. 

Total  length,  23-24  mm. ;  wing,  21  mm. 

9.  Large,  black,  shining;  head  and  thorax  finely  punctured. 
The  whole  body  clothed  with  a  fine  grayish  pile.  Ciypeus  rather 
rugose,  punctured  and  striate,  lengthened  and  widely  truncate  at 
its  inferior  border  and  slightly  notched,  its  angles  rounded, 
receiving  two  strong  parallel  distant  carinee  which  cross  the 
ciypeus  for  about  two-thirds  of  its  length.  Prothorax  slightly 
retracted,  rimmed ;  its  angles  a  little  salient.  Abdomen  de- 
pressed, smooth,  and  silky,  with  silvery  reflections;  enlargement 
of  petiole  flattened,  wide,  and  lengthened,  divided  by  an  impressed 
line.  The  whole  body  of  a  deep  black.  Wings  of  a  deep  brown, 
with  violet  reflections. 

Ress,  a.  diff. — This  species  very  much  resembles — 
1st.  The  E.   azlecus,  from  which  it  is  distinguished  by  its  dis- 
tinctly punctured  thorax,  by  its  much  longer  ciypeus,  rugose, 
more  flattened,  not  bidentate ;'  by  the  enlargement  of  the  petiole, 
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more  lengthened,  not  bossed  and  divided  by  a  strong  groove;  by 
its  angolate  prothorax,  etc. 

2d.  The  E,  Jlavicornis,  of  which  it  has  the  form  and  the  punc- 
taation. 

3d.  The  E,  niger  Brulle,  from  which  it  differs  by  its  emarginate 
clypeus,  in  the  9 ;  by  the  more  lengthened,  less  dilated  enlarge- 
ment of  the  petiole,  etc. 

Hab,  The  Isthmus  of  Panama.  (My  collection.)  This  beau- 
tiful insect  was  sent  me  by  the  celebrated  traveller,  Maurice 
Wagner,  of  Munich. 

The  flattened  and  sulcatcd  petiole  of  the  E.  Wagnerianus  and 
fiavicornis  forms  an  exception  to  the  species  of  the  Division 
Alpha,  and  approximates  it  somewhat  to  the  Division  Zeia, 
although  the  petiole  is  too  wide  to  allow  it  to  be  classed  with  that 
Divisioiv 

B.  Smaller  species,  with  the  abdomen  more  globular  or  com- 
pressed. The  border  of  the  j^ctiole  a  little  margined;  the 
margin  preceded  by  an  impression,  (Regular  type  of 
Division  Alpha.) 

a.  Wings  Bmoky,  with  violet  iridescence, 

86.  £•  GhUianii  Spin. 

Eumenes  Ghilianii  Spikola  Hymen.,  rec,  par  Ghiliani,  No.  61  (M(Sm. 
•    Acad,  de  Turin,  1846).— Sauss.  Vespides,  III,  140,  26. 

Hab.  Brazil.     Para.    (Mus.  Spinolte,  Taurinense.) 

8Y*  £•  fraternus  Sat. — Niger,  dense  punctatns,  cinereo-hirtns ; 
abdomine  nitido;  lineola  verticali  inter  antennas,  clypeo  snmmo,  pro- 
noti  margine,  post-scatello,  metanoti  sammi  maculis  2,  abdominisqae 
Begmentornm  1,  2  vel  1-3,  margine,  secnndo  maculis  2  lateralibus,  8ul- 
fureis;  %  cljpeo  toto  luteo;  segmentis  abdominalibus  1-4  flavo-lim- 
batis ;  metanoto  impunctato. 

9*  'I'otal  length,  17  mm. ;  wing,  12  mm. 
%  .  Total  length,  13  mm. ;  wing,  9  mm. 

Eumenes  fraterna  Sat,  Long*8  Sec.  Exped.,  II,  344  (Append.,  77),  1,  % 
(1825).— Sat*8  Entomol.  (Le  Conte),  I,  232,  2.— SaU8«.  Vespides, 

I,  40, 17,  9  S . 
E.fervens  Sauss.  Vespides,  I,  40,  15,  9  %  (1852). 
E.  macrops  Sauss.  ibid.  I,  41,  18,  %  (var.  ?  1852). 
E.  minuta  Sauss.  ibid.  I,  39, 14,  %  (Sjn.  ezolas.). 
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9.  Clypeus  convex,  punctured,  the  tip  flattened,  notched,  and 
bidontate;  the  teeth  lamellar.  Head  short,  not  dilated  behind  the 
eyes,  cribrose  with  punctures,  as  also  the  thorax,  which  is  large, 
short,  globular ;  the  metathorax  convex  and  more  densely  punc- 
tured ;  the  scutels  convex,  much  inclined,  continuing  the  convex 
surface  of  the  metathorax.  Petiole  at  first  linear,  then  pyriform, 
lengthened,  and  truncate,  covered  with  punctures,  insensibly  bi- 
dentate  in  the  middle  and  bordered  posteriorly  by  a  hardly  salient 
cordon,  before  which  are  three  depressions,  of  which  the  middle 
one  often  forms  a  large  hollow.  Second  segment  compressed,  flat 
beneath,  very  convex  above,  covered  with  punctures,  but  yet 
smooth  and  shining;  toward  the  middle  of  the  posterior  border 
of  the  second  segment  they  are  so  gathered  together  as  to  form 
a  depression  (which,  however^  is  often  wanting) ;  its  posterior 
border  with  double  leaves;  the  upper  leaf  thick,  a  little  sinuous, 
slightly  concave  in  the  middle;  the  second  border  not  being  bent 
upward.  All  the  body  covered  with  a  short,  gray  pile,  not  cha- 
toyant. 

Insect  of  a  shining  black ;  two  oblique  spots  at  the  summit  of 
the  clypeus,  the  carina  between  the  antennae  and  two  dots  behind 
the  eyes,  border  of  the  prothorax,  post-scutel,  often  a  spot  under 
the  wing,  often  two  spots  at  the  summit  of  the  metathorax  and  at 
times  two  dots  on  the  middle  of  the  same,  two  variable  dots  on  the 
sides  of  the  second  segment  and  along  the  margin  of  the  same  a 
scalloped  border,  sulphur  yellow ;  legs  black,  tibiae  varied  with 
yellow ;  wings  brownish  with  violet  reflections.  Wing  scales  black, 
bordered  with  brown  or  spots  of  yellow  or  red.  %  clypeus  biden- 
tate,  entirely  yellow  or  with  a  black  dot,  covered  with  a  silvery 
pile ;  scape  of  the  antennae  marked  with  a  yellow  line  and  the 
hook  of  the  same  ferruginous. 

Var,  9  % .  The  second  abdominal  segment  more  or  less  com- 
pressed, the  third  and  fourth  segments  often  wholly  or  in  part 
bordered  with  yellow.  Wing  scales  shining,  often  black,  or 
marked  with  a  yellow  dot.  A  yellow  dot  under  the  wing.  The 
yellow  dot  behind  the  eye  often  wanting. 

This  is  a  very  distinct  species  from  its  large  size,  its  strong 
puncturing  in  the  form  of  pin  holes,  from  its  slender  form  and 
its  violet  wings:  from  its  shining  black  color,  generally  but  little 
changed  by  the  very  short  hair  of  the  insect 
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I  possess  Roms  specimens,  especially  males,  which,  without 
exactly  resembling  the  others,  do  not  yet  seem  sufficiently  different 
to  constitute  another  species: — 

1st.  Petiole  shorter  and  wider,  with  a  longitudinal  indistinct 
groove  ;  second  segment  short,  and  all  the  segments  bordered 
with  whitish;  wing  scales  ferruginous;  the  thorax  quite  villose. 
Size  smaller.     (Iowa.) 

2d.  Wing  scales  black  or  marked  with  a  yellow  dot;  wing 
entirely  bluish,  as  if  steeped  in  pale  ink,  with  some  violent 
reflections,  without  any  reddish  or  brownish  tint;  seen  by  their 
transparence,  they  have  this  same  gray-violet  color,  while  in  the 
type  they  appear  brown.  ITooks  of  the  antennae  blackish;  the 
second  segment  seen  in  profile  less  dilated  above,  smoother,  and 
less  punctured.     Size  smaller.     (New  York.) 

Hab.  The  easteni  part  of  the  United  States.     Very  common. 

This  insect  extends  from  New  Orleans  to  Canada.  I  have 
more  than  forty  specimens,  which  I  have  collected  in  Louisiana, 
in  South  Carolina,  in  New  York,  or  which  have  been  sent  me 
from  Tennessee,  Wisconsin,  Pennsylvania  (Ilaldeman),  Illinois 
(B.  F.  Walsh),  Connecticut  (E.  Norton). 

The  species  is  very  distinct  in  its  appearance.  Though  pre- 
senting a  great  similarity  in  form  and  coloration  to  the  small 
European  Eumenes  {E.  coarclaiua),  it  can  easily  be  distinguished 
from  it  by  the  much  greater  size,  by  the  black,  ahining,  not 
pilose  body,  on  which  the  markings  arc  little  extended,  and  the 
color  straw-yellow  or  whitit^h ;  by  its  black  scutellum,  with  the 
post-scutel  always  yellow  and  often  presenting  two  dots  at  the 
summit  of  the  metathorax;  by  its  snioLt/ or  vAolet  wings;  finally 
by  its  body,  strongly  cribrose,  even  on  the  abdomen. 

These  characters,  as  well  as  the  but  little  variable  markings 
of  this  insect,  form  a  i>eculiar  appearance  which  enables  one  to 
recognize  it  at  first  sight.  It  is  a  species  really  special  to 
America,  and  which  cannot  well  be  token  for  a  variety  of  E. 
coardatus  Lin.  Although  the  males,  of  which  the  size  i.s  often 
less  and  among  which  the  characters  of  the  species  are  generally 
less  well  developed,  resemble  closely  those  of  the  E,  coarctahts^ 
one  can,  nevertheless,  distinguish  them  by  these  characters  and 
the  much  stronger  punctures  of  the  abdomen. 

This  Eumenen  has  habits  analogous  to  those  of  the  Eumenes 
of  Europe.  It  constructs  with  argillaceous  earth  a  nest  which 
7 


98  HTMENOPT£&A   OF  AMERICA.  [PART  I. 

resembles  a  sphere  terminated  by  a  little  bell-mouthed  neck, 
which  it  obliterates  after  filling.  One  often  finds  these  nests  in 
the  country,  joined  to  the  upper  surface  of  leaves,  or  stuck  to 
little  branches,  or  fastened  against  a  wall.  The  insect  places  its 
eggs  in  it  with  a  provision  of  caterpillars  which  can  serve  for  the 
nourishment  of  the  young  larvae  According  to  Say  (Long's 
Sec.  Exp.,  11,  346),  it  chooses  the  larvae  of  nocturnal  lepidoptera, 
but  the  Eumencs  are  not  particular  in  their  choice.  Harris  also 
saw  the  same  species  collect  larvsB  (canker  worms). ^  The  larva 
occupies  about  a  month  in  its  development,  and  the  perfect  insect 
makes  its  exit  by  piercing  the  walls  of  the  cradle  which  is  then 
no  more  to  it  than  a  prison. 

6.  Wings  trangparent  or  yellowish,    (Body  generally  clothed. with  short  troolly 

pile.) 

*  Second  (xhdomincU  stgment  toithout  lateral  yellow  spots, 

88«  £•  ferrngineilS  Cbbhb. —  %,  Pallide  ferruginens;  orbitis,  clypeo, 
margine  antico  pronoti,  macalis  2  mesonoti,  scutello,  post-soutello, 
macula  snbalari,  niaciilis  2  nietanoti,  pedibus  partim,  alnloininis  seg- 
meiitornm  1,2  margine  apicali,  obscure  flavescentibns;  antennis  mediia 
iiigrescentibus ;  alls  pallide  hyalino-flavidis ;  clypeo  bidentato,  %  ar- 
geiiteo.     Long.  4^  lin. 

E.ferruginea  Cbebs.  Proo.  Ent.  See.,  Pbila.,  1865,  158.     9. 
JIab.  Cuba. 

89*  £•  Itnrbide  SaiTss. — Eum.  pomfformis  statnra,  niger,  dense  pane- 
tatufl,  falvo-birsntus;  secuudo  abd.  segniento  supra  mazime  gibboso, 
margine  canalioulato ;  prouoto  lato,  subdepresso;  antfunid  omnino 
nigris ;  cljpeo  bidentato,  %  9  ^^S^o,  cum  macula  in  numino  flava; 
macula  frontal!,  pronoti  et  abd.  Regmentornm  margine,  post-scuteUo  et 
macula  snbalari,  snlfnreis;  tt*gulis,  tibiis  et  tarsis,  fe ri'ugiuei.i ;  alis 
snbbyalinis. 

Eumenes  Iturbide  Sadsb.  Revue  et  Mag.  de  Zool.,  IX,  1857,  271. 

Total  length,  13  mm. ;  wing,  9^  mm. 

9.  Clypeus  deeply  notched,  very  convex  on  its  upper  part;  the 
teeth  of  the  emargination  long  and  triangular,  slender  and  lamel- 


>  I  have  Been  one  of  tins  fipect(*8  with  the  green  larva  of  a  Diurnal  lepi* 
dopter.  Mr.  Walsh  writes  that  he  has  found  its  nests  stored  with  green 
Urv«.  K.  N. 


^    ®.  *\  >i 


EUMENES. 


99 


late.  Thorax  wide,  a  litlle  depressed,  that  is,  less  high  than  wide ; 
cribrose  wiih  thiek  punelures.  Petiole  jiyriforiu,  a  little  less 
strongly  punctured  than  the  thorax,  bordered  by  a  salient  rim 
before  which  is  a  hollow  space.  Second  segment  covered  with 
quite  fine  and  dense  punctures ;  flattened  beneath,  very  convex, 
and  much  dilated  above,  into  a  prominent  boss  of  an  almost 
tubercular  form ;  behind  this  boss  is  a  species  of  transverse 
channel  which  forms  a  submarginal  depression ;  finally  the  border 
is  sensibly  turned  up  in  the  middle. 

Insect  black,  very  pilose,  bristling  with  tawny  or  fulvous  hair, 
which  is  short  and  chatoyant  on  the  abdomen.  Antennse  entirely 
black;  a  spot  on  the  middle  of  the  summit  of  clypeus,  a  point 
on  the  face  and  two  behind  the  eyes,  one  under  the  wings,  post- 
scutel  and  border  of  all  the  segments,  yellow ;  the  border  of  the 
last  a  little  scalloped.  The  prothorax  is  also  ornamented  with  a 
narrow  margin,  twice  interrupted  or  with  three  transverse  spot^, 
yellow.  "Wing  scales  red.  Legs  black,  tibia?  and  tarsi  fiMTugi- 
110U8.  Wings  transparent,  sullied  with  brownish-ferruginous,  or 
yellow  often  passing  into  ferruginous.  The  spots  of  the  head 
and  of  the  thorax  are  often  wanting  wholly  or  in  part;  the  middle 
only  of  the  prothorax  bordered  with  yellow. 

%.  Hook  of  the  antennae  ferruginous.  The  remainder  exactly 
as  with  the  female,  but  the  clypeus  covered  with  a  silvery  pile 
among  fresh  specimens  and  marked  at  the  summit  with  a  large 
yellow  spot. 

Iit\ss.  a.  <liff. — This  species  is  very  well  characterized  by  the 
singular  deformity  of  the  second  abdominal  segment,  which  has 
wo  yellow  lateral  spots;  by  its  red  wing  scales  and  by  its  very 
velvety  appearance  ((?ven  the  scape  of  the  antennae  is  quite  brist- 
ling with  hair  in  fresh  specimens),  by  its  black  clypeus,  spotted 
with  yellow  in  both  sexes,  which  is  different  in  most  other  species 
(among  which  the  clypeus  of  the  male  only  is  yellow j.  Compare 
E.  olmecus. 

Hah.  The  temperate  regions  of  Mexico.  I  have  taken  it  in 
the  Michoacan  an<l  in  the  deep  baranca  of  Meztitlan.  One 
specimen,  9,  having  the  clypeus  entirely  black,  was  taken  in 
Mechoacan.  near  Tuxpan.     (Temperate  region.) 

Observation. — One  peculiarity  is  worthy  of  remark  in  this 
species,  that,  contrary  to  the  habitual  rule,  the  male  is  stouter 
than  the  female. 
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40»  £•  COnsobrinns  Sauss. — ^'i.^er,  fnlvo  hirsutns,  valde  pun(;tains; 
tborace  depresso ;  abd.  20  heguiento  f>npra  comprfsso  et  iiillato,  luargine 
medio  transverKiin  iuiprfSfo;  tegnlis,  tibiis  et  tai>is  rufi«;  prouoti  fas- 
ciola  et  punctiH  2  hameralibas,  poitt-^jcatello  et  abd.  Sfgrncntoram  uiar- 
giiie  sulfureid. 

% .  Clypeo  bideutato,  iu  sanimo  flavo-maculato. 

£.  consobrianus  Sacss.  Et.  VfMp.,  Ill,  140,  25. ^     % . 

Total  leugtb,  11  mm. ;  wing,  9  mm. 

%,  Clypeus  punctured,  velutinous,  lengthened,  triangular,  sepa- 
rated by  a  triangular  incision.  Thorax  a  little  depressed,  more 
wide  than  high,  but  short,  almost  square,  disMnctly  j)unctured 
throughout,  the  metathorax  very  densely  so.  Petiole  punctured, 
pear-shaped,  lengthened,  and  truncate,  not  canipanulate,  oflering 
at  the  extremity,  before  the  border,  a  sunken  place ;  2d  segment 
flattened  beneath,  but  compressed  above,  forming  a  salient  boss, 
and  presenting  in  the  middle  before  its  border  a  transverse 
depression,  so  that  the  border  is  a  little  elevated  in  the  middle; 
this  segment,  above,  very  densely  punctured,  but  less  strongly 
than  the  thorax.  A  testaceous  lamina  extending  beyond  the 
border  of  all  the  segments. 

Insect  black,  all  the  body  clothed  with  a  long  yellow  pile. 
Wing  scales,  hook  of  the  antenna?  ^,  tibiaj,  and  tarsi  red;  an 
oval  spot  on  the  summit  of  clypeus  %,  a  point  on  the  front,  two 
little  dots  behind  the  summit  of  the  eyes,  two  dots  on  tlie  angles 
of  the  prothorax,  a  little  line  in  the  middle  of  its  posterior  border, 
post-scutel  and  a  regular  and  naiTow  border  on  the  segments  1-5 
of  the  abdomen,  sulphur-yellow.  Tibiae  often  brownish  at  the 
end.     Wings  subsmoky. 

Hab,  Brazil.  (Collection  of  Sen.  the  Marquis  Spinola,  at 
Turin.) 

This  species,  which  is  of  the  smallest  size,  approaches  very 
much  to  the  E.  compresHus  Sauss. 

41.  £•  Vrnguyensis  Sauss. 

Eumenes  Uruguyensis  Sad88.  Vespides,  III,  139,  24,  pi.  vii,  fig.  6,  1854. 

Hah.  Uruguay.     Monte-Yideo.     (Typus  in  mus.  Parisiensi.) 


*  L.  c.  3me  ligin'  de  la  description,  au  lien  de:  bane^  lisez  ba.tse, 
Ibii.  Gme  ligue  de  la  description,  au  lieu  de:  boutf  lisez  haut. 
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43«  £•  placidUS  Smith, — Niger, anteunis,  prouoto,  metanoto  utriiique, 
petiolo  partini  ptnlibusque,  riifis;  unteiinis  {«upfriie  |)artiiii  iiigris;  pro- 
DOti  niaigine  postico  alMlouiinisque  s«egineiitoruin  1',  2*  limbo,  3^-5'  fascia 
abbrev lata,  lla vis.     {^E.  6Vr/^M^rn.«{  affinis  Kpecies.)    Lougit.  4J  liu. 

Eitmenes  placidus  Smitu  Traus.  £nt.  Soc.,  Loiidou,  3d  series,  I,  p.  37, 
(18G2). 

JIab.  Panama. 

**  Steond  abduniinal  segment  tciih  a  yelloto  apoi  on  each  side  {somdimes  icanting 

in  V  rUty). 

48*  £•  globnlosns  Saubs. — Niger,  dense  puDctatus,  sabferrrigiiieo- 
hirtus ;  abdomiue  nitido,  fulvo-siibsericeo;  petiolo  breviore ;  clypeo 
suiumo,  lineola  inter  antennas,  punctalo  pone  oculos,  pronoti  niargine, 
tnacala  subalari,  8cut«'lli  maculirf  2,  post-scutello,  maculis  2  in  sunimo 
metanoto,  abd.  segmentorinn  uiarginibus,  Sfcandique  maculis  obliquis 
2  lateralibuH,  flavis:  tibiis  et  tarsis  ferrugineis,  seu  llavis;  alls  subhya- 
linis  ;  tegalis  flavis  paucto  rufo.     9 . 

Eumenes  globulosus  Sadss.  Vespides,  III,  139,  23,  9  •    (1S54.) 

Total  lengtb,  15  mm. ;  wing,  10  mm. 

9.  This  species  differs  from  E.  fraternua:  By  the  elypeus 
being  less  bidentate,  much  less  notched  ;  by  its  smaller  size,  and 
a  little  shorter  petiole;  also  in  the  part  of  the  same  enlarged  and 
80  much  divided  by  an  obsolete  channel ;  by  its  finer  punctures, 
especially  on  the  abdomen ;  by  its  more  ferruginous  pile,  which 
is  longer  and  gives  the  insect  a  sub-woolly  appearance.  Also  by 
a  more  complete  marking ;  the  clyi)eus  often  presenting  two  yel- 
low spots,  the  wing  scale  bordered  with  yellow  and  having  a  red 
dot  in  the  middle  ;  and  the  abdomen  shining  upon  the  quite  wide 
borders  of  segments  2-5 ;  that  of  the  2d  being  scalloped  and  its 
lateral  spots  often  lengthened ;  finally  by  the  transparent  wings, 
slightly  washed  with  ferruginous  along  the  side.  It  is  fitting  to 
odd  that  the  yellow  border  of  the  prothorax,  in  place  of  being 
enlarged  at  its  two  extremities  as  in  the  E.  fraternus,  is  narrow 
and  is  at  times  bi-interrupted. 

Var.  a.  Clypeus  black,  or  with  two  yellow  marks  at  the  sum- 
mit; no  subalary  spot. 

h.  The  yellow  band  of  the  post-scutel  interrupted.  Scutel 
black. 

c.  Clypeus  yellow,  bordered  with  black  below  and  marked  with 
a  black  trident. 

d,  Prothorax  black,  or  only  with  a  little  yellow  in  the  middle. 
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Var,  (probable).  Posterior  margin  of  the  prothorax  also  bor- 
dered with  yellow  ? 

I  have  never  seen  the  males. 

Bess.  a.  diff. — This  species  recalls  the  European  E.  ponvfor- 
mis  much  more  than  the  E.  fralernus,  by  its  smaller  size,  by  the 
body  being  a  little  velvety,  and  by  its  transparent  wings,  also  by 
its  petiole  being  shorter  and  more  enlarged  than  in  the  E.  fra- 
lernus, and  at  times  also  divided  by  a  groove.  One  might  ask 
whether  E,  globulosus  may  not  be  a  type  derived  from  the 
p]nropean  E.  pomiformis,  which  may  have  transmigrated  to 
America. 

It  differs  from  the  E.  americanns  by  having  different  mark- 
ings and  by  its  black  antennro ;  from  E.  Iturbide  by  its  abdomen, 
which  has  not  the  rimmed  border  on  the  second  segment,  and  by 
its  differently  marked  clypeus,  for  it  has  all  the  superior  part, 
especially  laterally,  marked  with  yellow,  while  in  the  E.  Iturbide, 
the  yellow  upper  spot  is  in  the  middle,  not  marginal ;  the  clypeus 
is  also  more  shining,  less  strongly  punctured,  etc. 

Hab.  The  interior  of  the  United  States.  Illinois,  Wisconsin, 
prairies  (6  ^).     Great  Slave  Lake  (British  America,  9). 

44*  E.  auropilosa  Smith. — Niger,  aureo-pilosns ;  thornce  crasse 
pmictato ;  clvpfO  Bii4»inargiiiato  ;  aiitfmiJ!»  pubtu?  ferrugineis ;  puiicto 
frontali  et  oculari,  mucula  utrinque  et  limbo  pustiio  pronoti,  macula 
Bubalari,  po8t-tfgiilis,  liiiea  scutelli  et  posl-scutello  inaculi.«que  2  meta- 
noti,  Davis;  petioli  inargine  et  puncto  atrinqiie  apioali,  Begmentorain 
reliqanram  margine,  fasoiaqae  lateral!  atrinqae  2'  aegmenti  cam  margine 
oovJQiicta,  flavis  ;  pedibus  rafis  bast  nigris ;  alls  subbjaliuis.  %  — 
Longit.  4  lin« 
E.  auropilosa  Smith  Cat.  Brit.  Mas.  Vesp.,  30,  71. 

Hab,  Brazil.    (Villa  Nova.) 

***  Second  nbdomincU  gegvient  having  on  ftich  tide  a  yrlloto  /asda,  or  a  eo^phtn 

tran«ver»«  yellov)  havd  i>n  itn  vifidle. 

45*  E*  I'll 'bensiB  Cress. — Ftiscns,fuIvo,  inetanotocAno,  piloBag;  clypi  o 
eniarginato ;  corpore  vabie  punctato ;  orbitis,  clypcn,  inmula  fiontali, 
margine  antico  pronoti,  mneiila  subalari,  macoliri  2  inesonoti.  tegulin 
partim  scatelli  margiiin  antico,  post-suutello,  mtftanoto  partim,  tibiis  et 
tarsis,  abdominis  petioli  apice,  fasciisqne  2  seoandi  segment!,  flavis ; 
antennis  ferragineis,  bast  flavesceatibas,  apice  nigresceutibas ;  alia 
fusco-hyalinis,  apioe  faliginosis.      9* — Long.  7  liu. 

E.  Cubensfs  Chesson,  Proc.  Ent.  Soc.  of  Pbila.,  IV,  1865,  157. 

Bab,  Cuba.     Seems  to  approach  very  near  to  E.  Smithii. 
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4^  E«  Americaniis  Sauss. — Niger,  dense  piinctatns,  ferragineo- 
hirtas ;  petiolo  gracili ;  antennia  ferrugiueis,  apice  uigris ;  pronoto, 
tegalis,  scatelli  iiiargine,  metanoti  et  petioli  lateribus,  furrugineis  ;  post- 
scatello,  abdoininid  8€)giuentonim  inargiaibus,  secundi  fascia  ntriDqae 
laterali  et  pedibas,  rufis  vel  aurantiacis ;  alis  subferrugiueis. 

E,  AjHericanus  Sadss.  Vospides,  I,  39,  13  (1852). 

Total  length,  13  mm. ;  wing,  9  mm. 

Form  of  E.  fraternus,  but  smaller  and  a  little  more  slender. 
All  the  body  feebly  shagreened  or  rather  cribrose;  the  thorax 
with  confluent  punctures ;  not  very  rough.  Clypeus  bidentate, 
yellow,  covered  with  a  silvery  pile,  in  both  sexes.  Thorax  sliort, 
quadrate.  Petiole  lengthened,  slender,  gradually  enlarging, 
insensibly  bidentate  in  the  middle,  cribrose  with  slightly  separated 
punctures,  and  bordered  at  its  posterior  extremity  with  a  salient 
cordon,  parted  by  a  middle  groove.  Second  segment  compressed, 
flattened  beneath,  very  convex  above,  densely  punctured,  and 
carrying  toward  the  middle  of  its  posterior  margin  a  transverse 
depression. 

Insect  black,  covered  with  an  abundant  ferruginous  pile ;  the 
black  passing  much  into  ferruginous;  mandibles  ferruginous, 
black  at  base;  a  spot  between  the  antenna),  margin  of  the  notch 
of  the  eyes  and  a  line  behind  them,  yellow;  the  prothorax,  wing 
scale,  sides  of  metathorax,  and  a  spot  under  the  wing,  the  post- 
Bcutel,  the  anterior  border  of  the  scutellum  and  the  sides  of  the 
petiole  ferruginous  or  rufous.  The  second  segment  ferruginous- 
brown.  The  two  borders  of  the  prothorax  and  that  of  the 
petiole,  in  general  marked  with  a  yellow  edging;  post-scutel,  a 
wide  border  on  all  the  segments  of  the  abdomen,  and  often  two 
spots  on  the  petiole,  orange;  the  border  of  the  second  segment 
very  wide  in  the  middle  (not  emarginate)  being  narrower  at  the 
sides  and  often  confounding  itself  with  two  yellow  oblique  spots 
or  lines,  which  occupy  the  sides  of  the  segment.  The  abdomen 
ferruginous  beneath;  legs  ferruginous,  with  the  tibiae  and  the 
tarsi  yellow  and  the  thighs  above  sometimes  blackish.  Antenna; 
ferruginous^  black  above  on  the  six  last  articles.  The  scape 
yellow  beneath.  Wings  transparent,  with  ferruginous  nervures, 
at  the  end  grayish. 

9.  Clypeus  marked  with  an  orange  spot  at  base  and  in  the 
middle ;  its  teeth  acute. 

%,  Clypeus  narrower,  sulphur-yellow;  hook  of  the  antennsB 
ferruginous. 
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Var.  The  whole  insect  covered  with  fulvous  woolly  pubes- 
cence. Thorax  and  petiole  rufous  ;  second  abd.  segment  fulvous 
with  a  transverse  black  band  produced  to  the  base,  separating 
on  each  side  a  yellow  macula.    Wings  obscure,  with  rufous  costa. 

Ress.  a.  diff. — This  species  sometimes  oflFers  a  resemblance  to 
the  E.  globulosus  Sauss  ,  which  also  has  the  markings  yellow 
.rather  than  whitish  and  which  is  covered  with  ferrugino'is  hair; 
but  it  differs  essentially  from  it  in  its  compressed  abdomen,  in  its 
petiole,  narrow,  elongate-pyriforra,  not  carapanulate  in  the  middle  ; 
in  its  antennae  ferruginoqs  at  the  base,  etc.  It  is  quite  approxi- 
mate to  £.  Smithii,  but  smaller;  the  petiole  more  slender;  the 
metathorax  more  triangular ;  the  punctuation  of  the  body  not  so 
strong. 

Nab.  The  hot  regions  of  Mexico.  I  have  taken  it  in  the 
valley  of  Mextitlau  between  Mexico  and  Tampico. 

4Y*  £•  Smithii  Satss. — FVrrngineas,  corpore  crasse  et  denHiRsime 
puiictato,  etiain  in  alnl.  Becuiido-sf>giuento ;  aiiteiinis  feirugineis ; 
vertiee,  meaoiioti  disco  et  petioli  basi,  iiigriR;  postscntello,  proiioto  et 
abd.  segmentoruin  1*,  2\  limbo  flavis ;  secaudo  segmeDto  fusco,  fascia 
transversa  rufa  vel  aurantiaca. 

% .  Cl.vpeo  argenteo. 

Var.  Niger,  rufo  et  flavo  varius. 

Eumtnes  Smithii  Sauss.  Vespides,  I,  43,  21  ;  pi.  x,  fig.  1  (1852). 

Total  length,  18  mm.  ;  wing,  11  mm. 

9.  Of  moderate  size.  In  size  and  in  form,  resembling  E. 
fraternus.  Prothorax  slightly  retracted  before ;  petiole  a  little 
longer  than  in  the  species  cited.  Abdomen  compressed.  The 
whole  insect  densely  cribrose  with  strong  punctures ;  the  second 
segment  of  the  abdomen  a  little  less  coarsely  so,  but  yet  strongly 
cribrose.  All  the  body  clothed  with  a  giayish  pile.  Clypeus 
l)lack,  satin-like,  notched.  Head  black;  mandibles  and  antennae 
ferruginous ;  these  last  obscure  above ;  margin  of  the  eyes  and 
a  spot  on  the  front  often  ferruginous.  Thorax  red,  with  the 
sutures  black;  the  mosothorax  at  times  black  with  two  red  stripes 
and  something  of  black  on  the  flanks  and  in  the  furrow  of  the 
metathorax.  Border  of  the  prothorax,  of  the  wing  scale,  and  the 
post-scntel  often  yellow;  abdomen  black,  segments  1,  2  bordered 
with  a  yellow  cordon ;  the  second  marked  with  a  red  transverse 
band  ;  the  other  segments  red,  shaded  with  black  at  their  base. 


£UM£N£t§.  105 

Feet  red  or  varied  with  yellow.  Wings  washed  with  ferruginous- 
brown,  with  golden  refleetions;  the  radial  cellular  a  little  brownish. 

% .  Cljpeus  lengthened,  bideutate,  red  or  yellow,  with  a  silvery 
pile  ;  fore  part  of  seape  of  antenna)  yellow. 

Var.  The  ground  eolor  is  often  red  throughout,  and  the  only 
black  is  on  the  vertex,  the  disk  of  uiesothorax  in  part,  and  the 
base  of  petiole.  The  second  segment  then  has  an  orange  band 
niiugling  on  its  margin  with  the  red  or  the  brown  which  borders 
it.  It  is  probable  that  the  highly-colored  specimens  have  the 
scutellum,  the  prothorax,  and  wing  scales  yellow. 

Bess.  a.  diff. — This  species  is  easily  recognized  by  its  colors, 
especially  by  the  transverse  band  of  the  second  abdominal  seg- 
ment and  also  by  its  strong  puncturing.  It  has  the  abdomen 
very  densely  punctured  and  this  character  would  be  suflTicient  to 
show  its  difference  from  E.  fraternus^  if  its  markings  did  not 
already  suffice  to  distinguish  it.  It  is  also  very  similar  to  E. 
americanua.      Compare  this  species. 

Hab.  The  Southern  United  States.  Florida.  (I  possess  two 
males.) 

c.   Species  of  uncertain  origin, 

48«  E*  compressus  Sauss. 

Eumenes  compressa  Sauss.  Vespides,  III,  142,  28;  pi.  viii,  fig.  5, 5a  (1854). 

This  species  has  the  form  of  E.  fratemus,  but  the  petiole  is 
a  little  longer,  and  the  2d  segment  of  the  abdomen  has  no  yellow 
spots. 

Its  origin  is  not  known. — America??.     (Mus.  of  Paris.) 
It  would  fit  next  to  E.  Iturlide,  in  the  section  B,  a,  the  wings 
being  rather  cloudy  iridescent. 

Division  ZETA. 
(Sauss.  Vespides  I,  67;  III,  132,  146.) 

Petiole  very  long,  linear  at  its  base,  there  depressed  and 
widened  inform  of  a  ribbon;  generally  divided  upon  its  dorsal 
face  by  a  longitudinal  groove.  The  remainder  of  the  abdomen 
pyriform,  compressed  at  the  end ;  the  second  segment  snbpedi- 
cnlate;  its  base  in  some  degree  a  short  continuation  of  the  petiole. 

In  this  group  the  mandibles  are  very  long,  having  indistinct 
teeth;  the  head  is  flattened  before;  the  thorax  has  a  velvety 
surface.  It  is  wide  before  and  its  anterior  angles  are  very  dis- 
tinct.    The  abdomen  is  quite  lengthened. 
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This  division  is  more  distinct  than  the  preceding,  but,  never* 
theless,  it  joins  itself  to  Division  Alpha  by  the  E.  Wagnerianus 
and  Jlavicorni8. 

49*  £•  abdomiiialis  Drurt. — Validns,  gracilis:  corpora  velntino; 
clypeo  apictt  paruiu  eiiiargiuato,  deiitibus  rotundatis;  petiolo  deplauato, 
Bulco  partito ;  alis  ferragiueis  ;  auteunis  feirugiiieis,  apice  8apra  iiigris. 
(Colornm  distiibutio  uiaziiiie  variat  in  hoc  insecto,  a  cnrpore  omnino 
ferrngineo,  ad  iiigro-  et  flavo-variegatuin  ;  varietas  maxiiue  abhorrens 
videtur  esse  thorace  nigro,  pronoto  et  scQtellis  flavis.  Saepius  petiolus 
uiger  permauet,  margine  flavo,  et  abdoiuiue  ferrugiueo.)     9  %  • 

Total  Itiugth,  21  mm. ;  wing,  17  mm. 

Sphex  abdominafis  Drurt,  llIu^it.  of  Ins.  I,  tab.  45,  fig.  2  (1770). 
Ve»pa  uKenuata  Oliv.  Eucyc.  Meth.  VI,  t)74  (1791). — Fabr.  Ent.  Syst. 

II,  282. 
Sfthex  extensa  Christ,  Hymen,  ibid,  XXXII,  fig.  7. 
Poh'stfis  atfenuatus  Fabr.  S.  P.  279  (1804). 
Eumenes  abdominaHs  Sauss.  Vei^pides,  I,  70,  58,  et  iu  La  Sagra,  Hist,  de 

Cuba  Ills.  708. — Cr£S80N,  Uymeu.  of  Cuba,  Proo.  Eut.  Soo.  Pliilad. 

IV,  18G5,  157. 
Eumenes  colona  Sausb.  Vespides,  I,  70,  59  (1852),  ct  in  La  Sagra,  Hist,  de 

Cuba  Ins.  768,  pi.  19,  fig.  1. 
Eumenes  versicolor  Sauss.  ibid.  I,  71,  60. 
Eumenes  ornatns  Sauos.  Vespides,  III,  147,  35,  pi.  viii,  fig.  3  (1854),  et 

iu  La  Sagra  Hist,  de  Cuba  Ins.  768. 
Eumenes  picta  Smith,  Catal.  Brit.  Mas.  VespidsB,  32,  79  (1857). 

9  %'  Large.  Mandibles  forming  a  long  beak  by  their  union, 
presenting  two  lines  of  punctures.  Clypeus  a  little  emarginate 
at  its  extremity;  the  notch  placed  between  two  rounded  projec- 
tions. Head  and  thorax  punctured,  velvety.  The  angles  of  pro- 
thorax  a  little  salient.  Petiole  arcuate,  shining;  of  the  length 
of  the  thorax ;  divided  by  a  groove.  The  remainder  of  the 
abdomen  pyriform,  almost  fusiform,  subvelvety,  or  even  silky. 
The  body  clothed  with  a  gray  pile. 

Antennae  ferruginous,  with  the  extremity  of  the  scape  of  % 
ornamented  with  a  yellow  line.  Mandibles  ferrnginous.  Wings 
transparent,  of  a  yellow  ferruginous  along  the  side.  Nothing  is 
more  variable  than  the  distribution  of  the  colors  on  the  remainder 
of  the  body. 

One  can  arrange  the  following  principal  varieties : — 

a.  Color  in  the  main  black ;  a  frontal  spot,  border  of  the  orbits, 
an  interrupted  transverse  line  before  the  ocelli  and  clypeus,  yellow ; 
this  last  marked  with  a  black  spot  at  its  summit.     Prothorax,  a 
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«pot  below  the  wing,  scuteilum,  and  post-seutel,  extremity  of 
ihe  petiole,  a  large  scalloped  border  on  the  second  segment  and 
the  following  segments,  yellow.     Legs  yellow,  with  iho  thighs 
fu  part  black.     (E.  ornatua  Sauss.) 
hab.   Isle  of  St.  Thomas. 

b.  Two  yellow  spots  on  metathorax.  The  border  of  8econ<l 
segment  so  wide  that  no  black  remains  but  a  tricuspid  basilar 
spot.  Sometimes  there  are  two  yellow  smooth  spots  on  the 
second  segment.  Two  yellow  spots  appear  on  the  di^k  of  nieso- 
thorax.  The  clypeus  and  legs  are  without  black,  but  often 
present  some  ferruginous  color.    {E.  versicolor.) 

Hab.  Jamaica.     Venezuela. 

c.  The  pyriform  part  of  abdomen  ferruginous,  with  its  segments 
more  or  less  distinctly  bordered  with  yellow.     {E.  abdominalU.) 

Hab.  Jamaica.     Cuba. 

There  is  often  a  yellow  line  on  the  scape  of  the  antennae  and 
the  yellow  original  markings  reappear  on  the  ferruginous  color 
of  the  thorax.    {E.  jncta.) 

Hab.   Saint  Domingo. 

(I.  Thorax  almost  entirely  yellow,  presenting  only  a  black  spot 
on  the  extremity  of  the  disk  of  the  mesothorax,  a  band  before  the 
scuteilum,  and  an  oblique  one  on  the  flanks.  Abdomen  ferrugi- 
nous; the  petiole  bla(k,  bordered  with  yellow  or  orange,  with  the 
base  black  and  the  border  yellow.     (E.  colona.) 

Hab.  Ilayti.     Jamaica. 

e.  The  whole  insect  ferruginous,  a  little  varied  with  yellow  on 
the  head  and  thorax,  not  olTering  more  of  black  than  the  thoracic 
sutures,  and  a  frontal  and  vertical  line. 

Hab.  Cuba. 

Its  form  also  varies.  Specimens  which  I  have  taken  at  St. 
Thomas  are  stout;  they  have  the  petiole  wide;  those  which  I 
have  captured  in  Jamaica  are  slender  and  lithe;  their  petiole 
is  remarkably  narrower. 

In  conclusion;  these  variations  are  not  only  dependent  upon 
the  localities,  but  probably,  also,  on  the  seasons  and  diverse  for- 
tuitous circumstances. 

50«  E.  canaliciilatus  Oliv. 

Vettpa  rnnalicttlnta  Guv.  Encyc.  Meth.  VI,  672  (1791). 
Veifpn  diadema  Fabr.  Ent.  S.  Snppl.  2t>3  (1798);  S.  1*.  285  (Eumenft). 
EutHfinfS  cann/iru/atn  Saurs.   Vespid.  I,  68,56;  pi.  xi,  fig.  5. — DbUber 
Mem.  lus.  Ill,  579,  Tab.  29,  fig.  3. 
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Var.  a.  Wholly  ferruginous,  with  Ihe  wings  obscure. 
6.  Abdomen  black,  with  the  end  ferrugiuous ;  petiole  ferrugi- 
nous, with  a  black  margin. 
Hab,  South  America. 

51.  E.  Orbis^nyi  Sauss. 

Eumenes  Orhiynyi  Sacss.  Etudes  sor  la  Fam.  Vespides,  I,  69,  57  (1852). 

Hab.  Bolivia.     Probably  a  variety  of  the  preceding. 

53.  £•  Ctaalicodoniae  n.  sp. — Niger;  capite  et  thorace  ferrugineis, 
froiite  et  niesouotu  uigiis ;  tubercalis  2  obsoletis  fenugineis  iu  froute; 
clypeo  lato,  euiarginato ;  abdomiue  fere  iinpunctato ;  petiolo  iiiediocH, 
laevi,  vix  sulcato,  apice  puucto  impres^o  et  maigiue  llavo;  alls  infus- 
catis.     9  * 

Total  leogth,  15-20  mm. ;  wing,  12-16  mm. 

9.  Head  orbicular,  longer  than  wide.  Clypeus  large,  widely 
but  not  deeply  emarginate  at  its  inferior  border  and  a  little  bicari- 
nate ;  the  carinaj  distant.  Between  the  antenna}  an  elongate 
tubercle  parted  by  a  sulcosity,  and  over  tbis,  next  to  the  top  of 
the  eyes,  two  frontal  rounded  tubercles ;  vertex  arcuate.  Thorax 
elongate,  compressed,  anteriorly  margined  by  a  feeble  crest 
Scutel  convex,  parted  by  a  groove ;  metathorax  parted  by  a 
channel,  nearly  to  the  top.  Head  and  thorax  delicately  punctate. 
Disk  of  mesothorax  with  two  or  four  sulcosities  at  base.  Petiole 
moderate,  polished,  impunctate,  as  long  as  the  thorax,  a  little 
gibbous  in  the  middle;  its  sulcosity  very  obsolete;  the  end 
without  elevated  margin,  but  with  an  impressed  point.  The  rest 
of  the  abdomen  elongate,  pear-shaped,  not  compressed,  nearly 
impunctate,  except  along  the  edge  of  the  margins;  the  second 
edge  obsoletely  separated  from  the  first. 

Head  ferruginous  ;  the  forehead  black,  with  its  three  tubercles 
ferruginous;  antennae  ferruginous;  the  flagellum  black  above. 
Thorax  ferruginous,  beneath  and  in  the  grooves  of  the  sides, 
black;  disk  of  mesothorax  black.  Abdomen  black;  the  petiole 
margined  with  yellow.  Feet  ferruginous,  varied  with  fuscous. 
Wings  washed  with  brown ;  the  costa  more  obscure. 

Bess.  a.  diff. — Nearly  of  the  same  coloration  as  E.  canalicu- 
lafus,  but  smaller;  the  head  less  broad,  not  so  triangular,  distinct 
by  its  two  frontal  feeble  tubercles ;  the  thorax  much  narrower, 
more   margined   anteriorly,  more  canaliculate  posteriorly;    the 
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scutcl  not  flat  nor  entire ;  tlie  petiole  shorter,  not  so  distinctly 
Hulcate. — Very  (li.stinet  from  Jiliformis  by  the  same  characters 
airi  bv  ils  neurlv  impunctate  abdonien. 

llah.  Brazil.  Pernambuco.  This  insect  was  bred  in  a  neat 
of  Chalicodoma;  if  as  a  parasite  1  could  not  ascertain. 

53*  £•  liliforniis  SArn*. — Niger,  antenuis  pnlitoi*  et  abd.  aplce,  fer- 
riigiiif ii> ;  clypeo  eloiigato,  flavo-niaigiiiato,  npiue  ol>tu>e  etiiarginato,  et 
tiavo-liimactilato ;  tliornce  brevi,  deii^e  puuetato,  {K)stsc'Utf  Do  et  meta- 
iioto  crasAins  puuctalis,  potit)lo  vaUle  elongato,  puiictato,  tenuiter  8ul- 
cato,  pone  iiiH<lium  tiubcoarctato;  secundoabd.  segiiiento  puiictatissinio, 
rugoso,  luargiiiu  Hub]'el1«^xo;  inargiiie  poittico  pronoli,  ])ciioli  et  becuudi 
E^egtneiiti,  David  ;  alid  infiiscatis,  apice  bubli^'aliuis.     9* 

E.Jiii/ormis  Sauss.  Kt.  Vesp.  Ill,  140,  34,  J. 

Total  lengtb,  17  mm. ;  wing,  13  mm. 

Antennae  long  and  slender.  Thora.x  shorter  than  that  of  E. 
canalicnlatus,  almost  globular,  sqnnrely  cut  before,  densely 
punctured  ;  the  post-scutellum  aud  the  metalhorax  crilirose  with 
punctures,  stronger  and  less  serrate,  wiiile  in  the  species  ciled 
the  thorax  is  everywhere  velvety  and  finely  punctured.  The  petiole 
is  a  little  longer  than  the  thorax,  very  narrow,  a  little  enlarged 
from  before  backward,  arcuate,  flattened,  irregularly  punctured. 
Its  groove  but  slightly  distinct.  The  second  segment  compressed, 
very  dmsehj  ahagreenedf  appearing  rugose  above;  the  punctures 
much  more  dense,  but  not  as  large  as  on  the  nietuthorax ;  the 
first  posterior  border  of  this  segment  slightly  turned  up  and  pre- 
ceded by  a  transverse  depression  in  the  middle;  the  2d  border 
narrow,  ])rofoundly  sunken. 

Var,  The  ornaments  of  the  thorax  and  of  the  abdomen  are 
generally  of  a  sombre  ferruginous  rather  than  yellow,  indistinct ; 
the  border  of  tlie  2d  abdominal  segment  is  sometimes  yellow, 
sometimes  ferruginous. 

Black,  fulvo-velutinous;  flagellnm  of  the  antennae  beneath,  edge 
of  wing  scales,  knees,  and  margin  of  the  abdominal  segments 
ferruginous;  posterior  margin  of  prothorax  and  an  interrnpted 
fascia  at  the  extremity  of  the  petiole,  yellow.  Wings  washed 
with  brown  in  the  basilar  half,  subhyaline  at  the  extremity. 

9.  Clypeus  black,  smooth,  lengthened,  narrow  above;  its 
greatest  width  is  in  its  lower  third,  carrying  two  little  bosses  in 
the  middle  (of  its  height),  the  terminal  border  notched  at  a  very 
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obtuse  angle,  and  forming  two  slightly  diverging  salient  or  obtuse 
angles. 

Two  spots  at  the  extremity  of  clypeus,  the  lateral  margins, 
and  the  frontal  carina,  yellow. 

Bess,  a,  diff. — A  very  distinct  species  from  all  the  others  of 
this  Division  by  its  very  punctate  compressed  abdomen,  and  by 
the  much  impressed  edge  of  the  2d  segment,  which  renders  the 
first  edge  very  sharp.  The  other  species  have  this  edge  flat,  so 
that  the  first  edge  is  hardly  distinguishable. 

Rah.  Brazil.     (Author^s  collections  and  Spinola^s  at  Turin.) 

Oen.  mOlVTEZUlUIA  Sauss. 

Mandibles  very  long,  terminating  in  a  point,  channelled,  and 
forming  by  their  union  a  long  beak.  Lq)  and  jaw  very  long; 
labial  palpi  present iiuj  but  three  articles  and  often  terminated 
by  long  hairs.*     Maxillary  palpi  composed  of  Jive  articles. 

Head  normal;  generally  dilated  behind  the  eyes,  and  a  little 
concave  behind;  between  the  antennae  is  a  little  carina  which 
reaches  the  clypeus.  Clypeus  9  longer  than  wide,  pyriform 
(that  is,  rounded  at  the  sun^mit,  diminishing  downward)  ;  emar- 
ginate  and  bidentate;  %  polygonal,  generally  as  wide  as  long, 
and  terminated  by  a  nearly  straight  border  placed  between  two 
distant  side  teeth. 

Tl^orax  generally  lengthened,  convex  (at  times  wide)  hardly 
retracted  before;  prolhorax  very  sh{irj)ly  truncate;  mctathorax 
rounded,  offering  two  convex  faces,  separated  by  a  channel  or  by 
a  cavity,  which  are  not  bordered  by  sharp,  but  rounded,  effaced 
edges. 

Abdomen    generally    fusiform ;    the    first    segment    enlarges 


'  Althongh  the  3d  article  has  a  parabolic  form,  one  sees  very  distinctly 
that  it  18  the  4th  which  i8  wanting,  U^r  the  3d  pre:««rres  at  its  pxtr«»njity 
the  long  Btiff  hairs  which  arm  the  3d  among  th«  typen  which  hav«*  the 
labial  palpi  composed  of  four  articles  (Xortom'o).  Fnrtliermore,  one  ofren 
discovers  that  the  extremity  of  tin*  3d  articln  is  fonne<l  by  a  rudiment  of 
the  4th  article  Roldcrfd  upuu  it.  Thi8  (lisposition  becomes  mure  diutiiict 
among  the  Munobia, 
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gradually,  is  funnel  like,  pedicolatc  or  sessile,  at  times  carupaim- 
late,  but  when  the  pedicle  exists  it  only  occupies  the  anterior 
part  of  the  segment  and  does  not  compose  the  entire  segment ; 
it  carries  above,  near  the  extremity,  a  longitudinal  groove  or  a 
rounded  excavation. 

Most  of  these  insects  have  an  appearance  very  easy  to  grasp, 
thanks  to  their  fusiform  abdomen  of  which  the  first  segment  is 
funnel-shaped.  Their  principal  distinctions  are  found  in  this  form 
of  the  abdomen,  combined  with  the  length  of  the  mandibles  and 
the  reduced  number  of  the  articles  of  the  palpi.  The  mandibles 
are  long  and  form  a  beak  as  with  the  Eumenes,  although  less 
sharp;  in  the  females  these  organs  have  four  teeth  or  lobules; 
in  the  males  the  inner  edge  is  more  entire  or  with  three  notches. 
The  clypeus,  in  general  more  long  than  wide  in  the  females, 
recalls  the  Eumenes  also,  but  its  narrow  extremity  has  a  trian- 
gular notch,  separating  two  triangular  teeth  ;  in  the  males  it 
offers  the  polygonal  form,  a  quite  different  type,  which  by  the 
separation  of  its  terminal  teeth  has  a  sort  of  analogy  to  the 
Zelhus.  The  head  and  body  are  almost  equally  and  always 
strongly  punctured ;  the  abdomen  is  also  wholly  punctured,  but 
less  strongly.  All  the  body  moreover  is  covered  with  a  velvety 
pile  which  often  conceals  the  sculpture.  The  anterior  border  uf 
the  prothorax  is  subconcave,  but  the  angles,  although  at  times 
distinct,  are  never  spinose  as  with  certain  Zethiis. 

The  form  of  the  abdomen  recalls,  in  the  normal  typos,  the  lorni 
of  PoHstes;  it  is  also  fusiform,  the  1st  segment  being  funnel 
shaped,  much  narrower  than  the  second  ;  but  the  first  segment 
being  larper,  and  always  convex  (not  completely  funnel  shaped) 
suffices  always  to  distinguish  this  genus,  even  though  the  bead, 
with  its  long  mandibles  and  clypcns,  should  be  wanting.  Also 
the  strong  puncturing  of  the  thorax  and  the  always  short,  chubby 
and  wide  metathorax  assist  in  marking  its  differences. 

The  genus  Montezumia  also  includes  several  types  and 
numerous  forms  which  are  slight  marks  of  distinction. 

The  first  segment  of  the  abdomen  is  often  narrow,  campanulate 
and  strongly  bossed,  in  such  case  presenting  the  form  which 
appears  in  certain  Odynerus,  having  the  pediculate  abdomen ; 
or,  even  the  thorax  becomes  wide  and  flattened  ;  the  metathorax 
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carinate,  and  hence  we  have  established  separate  divisions  to 
receive  these  types. 

Let  us  add  that  these  insects  have  wholly  the  appearance  of 
the  Nortonia,  and  that  one  cannot  distinguish  them  but  by  the 
dissection  of  the  mouth.  If  then  we  separate  these  two  genera,  . 
it  is  that  they  seem  to  us  to  form  a  deviation  from  the  genus 
Odynerus  in  two  difTerent  ways ;  the  Nortonia  conducting  to  the 
EumeneSy  and  the  Montezumia  forming  rather  a  detached  rami- 
fication which  seems  more  to  direct  toward  the  Polistes  or  Zethus, 

In  fine  the  Montezumia  have  nearly  the  same  buccato  organi- 
zation as  the  Monohia,  and  are  distinguished  from  these  insects 
by  their  slender  forms  ;  by  their  abdomen  pediculate  or  fusiform, 
not  distinctly  sessile ;  and  by  the  form  of  the  metathora.x,  which 
is  convex,  divided  by  a  groove,  but  not  excavated  as  with  the 
Odynerus,  or  which  always  at  least  ofi*ers  two  salient  enlargements 
rather  than  a  posterior  excavated  surface.' 

The  genus  Montezumia  is  almost  exclusively  American,  but 
it  does  not  extend  into  the  cold  latitudes  of  this  continent.  It 
appears  only  in  Mexico,  and  extends  southward  as  far  as  the 
borders  of  Patagonia.  It  has  not  yet  been  met  with  in  the 
United  States.  It  also  appears  to  be  limited  to  the  eastern  face 
of  the  Andes,  at  least  it  has  not  yet  been  found  upon  the  western 
side  of  America. 

The  habits  of  these  insects  remain  to  this  day  entirely  unknown, 
although  the  structure  of  their  mouth  does  not  leave  any  doubt 
that  they  lead  a  solitary  life.  Now,  however,  we  may  throw 
some  light  upon  this  question,  thanks  to  the  kindness  of  Mr.  G. 
Claraz,  who  has  been  willing  to  send  us  the  nests  of  Montezumia 
ferruginea  described  below. 

These  structures  very  much  resemble  the  nests  of  Pelopoeus. 
They  are  of  agglutinated  masses  of  earth,  in  wMiich  one  finds  the 
cells  disposed  in  a  parallel  order,  in  which  the  insect  imprisons 


<  It  is  true  that  certain  Montezumia  having  the  pedicalate  abdomen 
offer  a  sort  of  concavity  of  tins  kind  on  the  metathorax  (J/.  Lepriurif\ 
Iluastccn)  but  the  typos  with  the  non -pediculate  abdomen,  wliich  alone 
could  Ih)  confounded  with  the  Monohia^  have  always  the  metathorax  con- 
vex, clubbed,  and  unarmed.  Constautlj  here,  as  elsewhere,  one  finda 
transitory  types,  but  we  have  allowed  that  the  genus  Monobia  is  not 
entirely  decharacterized  in  the  genus  Montezumia  (see  the  Monobia  egregia 
and  especially  the  Monobia  variabilis). 
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its  prey  with  the  eggs  which  she  has  deposited  in  it.  Each  one 
of  these  lumps  contains  about  ten  of  the  cells.  Unfortunately  we 
could  not  discover  what  composes  the  prey  of  the  insect  which 
constructs  these,  the  little  cells  being  found  occupied  by  the 
nymphes  already  quite  prepared  to  hatch  or  even  by  insects 
already  hatched. 

This  observation  becomes  exceedingly  interesting  by  reveal- 
ing among  the  solitary  wasps  a  different  mode  of  nidification 
which  is  allied  to  that  which  one  knows  among  other  genera  and 
which  recalls  the  architecture  of  the  Sphegides.  So  we  know 
that  the  Eumenes  establish  for  their  offspring  separate  and  dis- 
tinct cells  likewise  formed  of  earth ;  the  Zethus  build  their  nests 
composed  of  aggregated  cellules,  established  commonly  in  vege- 
table matters  and  fixed  upon  little  branches  of  trees.  The  OJy- 
7ieru8  nidify  in  holes  in  walls,  in  the  stems  of  plants,  etc.  The 
Moniezumia^  finally,  construct  their  houses  of  many  rooms,  a  little 
like  those  of  Zethus,  but  very  much  more  massively  built  of  earth 
and  stuck  against  walls  or  rocks  as  are  those  of  the  Sphegides 
and  some  of  the  mason  bees. 

Division  ANTEZUMIA. 

Head  flattened  before  (Eumenoide).  Abdomen  pediculate; 
the  petiole  composed  of  the  first  segment,  of  which  the  first 
moiety  (or  the  base  only)  is  linear;  the  second  moiety  being  cam- 
panular,  not  receiving  the  2d  segment.  (Appearance  nearly  like 
some  Pachymenes), 

a.  Head  very  flat ;  clypeun  entire;  abdomen  but  little  pediculate, 

1.  M.  cbalybea  Sauss. 

Montezumia  chalybea  Sauss.  Vespides,  III,  161,  49 ;  pi.  ix,  fig.  2,  9  • 

Hab.  Brazil. 

6.  Uead  less  flat;  clypeus  truncate  or  notched;  abdomen  more  lengthened 

pediculate, 

3«  Mm  petiolata  Sauss. 

Montezumia  petiolata  Sacss.  Vespides,  III,  ICl,  50;  pi.  ix,  fig.  1,  9« 

Hab,  Brazil. 
8 
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c.  Htad  lest  flat ;  dyptus  truncate  or  notched;  petiole  rather  flattened 

triangular, 

8«  mi*  brunea  Sauss. — Velatino-sericea,  punctata;  oljpeo  pnnctato, 
margiue  apicali  late  trancato,  biangnlato ;  thoraoe  valde  velntino,  haad 
coropresso;  metanoto  brevi,  striato,  aureo-sericeo ;  lo  abd.  seguieuto 
petiolari,  coiupaimlato,  apiue  snlco  partito;  capita  et  anteuuis  uigris; 
liis  subtas  ferrugineis ;  thorace  et  petiolo  rufis ;  pronoti  margine  postico, 
tegali?,  postscutelli  macnlis  2  petioliqae  linea  marginal!,  flavesceotiba:! ; 
pronoto,  thorace  subtas  et  petiolo  ante  marginem  frequenter  fascia ; 
abdooiine  fasco-olivaceo ;  pedibus  rafis ;  alia  iufamatls,  costa  fasca. 

Variat,  Secando  segmento  ferragineo-limbato. 

%  .  Cljpeo  lato,  sericeo. 

Pachymenes  brunnea  Sauss.  Vesp.  I,  76,  4 ;  pi.  zii,  fig.  6  (1852). 

Total  length,  16  mm. ;  wing,  12  mm. 

This  species  has  rather  the  appearance  of  an  Eumenes^  because 
of  its  narrow  1st  abdominal  segment,  carapanulate  as  in  Pachy- 
menes,  bat  quite  flattened,  and  not  bordered  at  end. 

The  clypeus  %  is  polygonal,  as  wide  as  long,  broadly  truncate; 
its  inferior  margin  having  a  tooth  on  each  side;  it  is  black,  silky, 
with  the  inferior  part  yellow. 

The  body  is  velutinous ;  the  thorax  very  much  so,  nifo-ferru- 
ginous  with  golden  reflections;  anteriorly  blackish  ;  the  petiole, 
broadly  club-shaped,  parted  by  a  groove,  is  ferruginous,  with  the 
extremity  blackish,  and  the  hind  margin  finely  bordered  with 
yellow.  The  rest  of  the  abdomen  brown-olive,  with  golden 
reflections.     The  feet  of  the  color  of  the  thorax. 

Hess,  a,  di-ff. — It  has  much  the  livery  of  M.  infernalis^  but  is 
very  different  by  the  potiolar  form  of  the  1st  segment  of  the  abdo- 
men, and  by  its  shorter  thorax. 

Hah,  Cayenne.     Venezuela. 

Observation, — L.  c.  I  have  mentioned  that  the  2d  cubital 
cell  of  the  wing  is  triangular  in  9,  but  this  seems  to  be  a  mere 
accident;  it  is  not  so  in  %, 

Division  METAZUMIA. 

Head  more  or  less  dilated ;  metathorax  convex  at  summit,  a 
little  prolonged  and  presenting  a  distinct  fossctte,  but  unarmed. 
Abdomen  pyriforra,  but  the  first  segment  retracted,  subpediculale 
at  the  base,  then   suddenly  campanulale ;   dilated   nodulously 
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above  bv  the  meeting  of  the  anterior  and  superior  faces  of  the 
segment.  The  second  segment  widening  toward  its  base  in  an 
ovoid  form. 

The  insects  of  this  division  have  somewhat  the  appearance  of 
Discoslius,  on  account  of  the  form  of  their  abdomen,  but  the 
labial  palpi  arc  distinctly  composed  of  three  articles  only  and  the 
maxillary  of  five. 

4*  9I,  Hnasteca  Sauss.  (Fig.  9  ^,  9a  90 — Nigra,  nitida,  dense 
panotata;  pronoto  oristato-marginato ;  nietanoto  et  abdom.  lOseguieuto 
grosse  oribratis ;  meAouoto  et  abdom.  20  segmeuto  tenuiter  pauctatid  ; 
clypeo  longiore  quam  latiore,  bidentato  striato-pnnctato ;  metanoto 
rotandato,  in  medio  excavato,  foveola  striata,  baud   acute  marginaia 

1  iustructo;  abd.  primo  segmento  aiigasto,  campauulato,  supra  nodoso 
inflato;  scntelli  et  postscutelli  fascia  interrapta,  abdominisqae  seg- 
nienti  l'-2'  (quandoque  3')  margin**,  fulvis ;  alia  byaliuis  costa  nigra ; 
auteunarum  flagello  sabtus  ferragineo. 

% .  Clypeo  fiavo,  antennis  uuciuatis. 

Montezumia  huasteca  Sacss.  Rev.  et  Mag.  de  Zool.  1857,  271. 

Total  length,  16  mm. ;  wing,  13  mm. 

Appearance  of  a  Discoelius;  clypeus  more  long  than  wide, 
bidentate;  the  teeth  distant,  separated  by  a  straight  or  concave 
margin  ;  ocelli  large,  approaching  ;  a  deep  groove  on  the  vertex. 
Prothorax  strongly  rimmed,  angulate;  scutels  flattened,  divided 
by  a  feeble  line,  separated  by  a  strong  sulcus.  Metathorax 
forming  two  convex  cheeks  behind  the  post-scutel,  but  its  poste- 
rior face  occupied  by  an  almost  round  fossette,  regularly  exca- 
vated, shining  and  striate,  slightly  punctured,  garnished  with  a 
gray  pile,  but  without  decided  border  or  limiting  marks.  Lateral 
ridges  effaced.  First  segment  having  its  anterior  fourth  pedicu- 
late  in  form  and  the  remainder  campanulate,  quadrate,  nodulously 
swelled  above ;  (seen  in  profile  this  segment  has  the  appearance 
of  carrying  a  great  tubercle,  which  results  from  the  meeting  of 
the  superior  with  the  anterior  face  at  a  right  angle):  this  segment 
less  than  half  the  width  of  the  second  and  offering  above  a 
depressed  point;  second  segment  rounded,  depressed,  flnt 
beneath,  convex  above,  enlarging  gradually.  Head,  thorax,  and 
petiole  densely  punctured ;  the  prominences  of  the  metathorax 
and  the  first  abdominal  segment  cribrose  with  large  punctures; 
the  mesothorax  not  strongly  punctured  ;    the  head  punctured. 


116  HYMEXOPTERA   OP  AMEEICA.  [PART  T. 

even  striate  before ;  the  second  and  the  following  abdominal  seg- 
ments densely  and  finely  punctured. 

Insect  of  a  shining  blaitk ;  antennas  block,  the  flagcllam  ferru- 
ginous beneath,  both  scutels  ornamented  with  a  band  or  with  two 
obscure  yellow  points.  The  two,  often  the  three,  first  segments 
of  the  abdomen,  equally  bordered  with  a  submarginal  edging  of 
the  same  color;  that  of  the  first  segment  continuing  itself  u))on 
the  sides.  Legs  black.  Wings  transparent,  with  the  anterior 
edge  blackish. 

9.  Clypeus  block  or  more  or  less  tawny  or  yellow. 

Var.  End  of  the  abdomen  slightly  ferruginous ;  often  two 
tttwny  dots  at  the  summit  of  the  pro-  and  of  the  metathorax. 

%.  Clypeus  yellow,  a  little  margined  with  block,  strongly  bi- 
dentate;  the  teeth  sharp,  sc?paraled  by  a  notch  on  the  arc  of  a 
circle.  Hook  of  the  antennae  pointed,  block  or  ferruginous.  No 
groove  on  the  vertex. 

JReHH,  a.  diff. — This  species  hos  some  resemblance  to  the  M, 
HejmlchraliH  Souss.  Its  form  is  quite  like  that  of  M.  Leprieuri; 
one  might  be  inclined  to  take  it  for  a  block  variety  of  this  species, 
but  the  disk  of  the  mcsothorax  is  less  strongly  and  the  metatho- 
rax less  densely  punctured  in  Huasteca  than  in  Leprieuri. 

Hab.  The  Gulf  side  of  Mexico.  I  caught  several  9  %  near 
Tompico ;  some  others  have  been  token  near  Orizaba. 

In  this  species  the  third  joint  of  the  labial  polpi  is  almost  as 
long  as  the  second  and  the  form  distinctly  parabolic-pointed; 
this  article  is  very  abruptly  terminated  and  has  no  appendix. 
The  max  ill  ary  palpi  hove  their  first  article  dilated  ;  the  two  fol- 
lowing slender  and  long,  the  others  smaller  and  smaller. 

5*  INT.  Lieprienrii  Spin. — Ni«;ra;  capite,  tliorace  abdomiDisqne  primo 
Begmt*iito,  vaUle  cribrati^;  abdomine  de  reliquo  teiuiiter  pnuctato; 
clypeo  elongato,  bidentato,  scutellie,  metanoto,  abdominis  primi  seg- 
nieiiti  limbo,  auraiitiacis  ;  alls  ^nbinfnscatis,  costa  nigra. 

%,  Clyp«o,  aurantio;  snpra  ft  lal«'raliter  nigro-margiuato;  pronoti  niar- 
gine  portico  et  mai-ula  in  basi  mt^sonoti  disci,  anrantiis. 

T'ar//ff  antennis  snbtus  fprrnuineis ;  secundo  abdominis  segmento,  fiavo- 
limbato;  reliqnis  margtiie  piceo.     Longit,  0.015. 

Odynems  Leprieurii  Spi.xola,  Ann.  Soc.  Ent,  Fr,  X  (1841),  127,  78. 
Montezumia  pelagicn  Sauss.  Vespides,  I,  93,  11,  pi.  xii,  fig.  10,  9  (1852). 
Montezumta  Leprieurii  Sai'ss.  Vespides,  III,  160. 

Hab,  Brazil.     Cayenne. 
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Ohaervation. — Tlic  specimen  described  by  Spioola  has  the 
wings  faded,  ferrugiuous. 

Division  MONTEZUMIA  (propr.  diet.). 

Head  dilated.  Clypeus  truncate  or  bidentate.  Metathorax 
offering  two  convex  cheeiiH,  unarmed,  separated  by  a  furrow. 
Abdomen  fusiform;  the  first  segment  funnel-shaped,  but  enlarged 
above,  capable  of  retracting  more  or  less  of  the  following  one. 

In  this  division  the  forms  are  rounder;  the  first  segment  is 
less  enlarged  above,  it  does  not  present  a  superior  and  anterior 
face;  it  becomes  more  funnel-shaped  and  wider,  which  gives  to 
these  insects  the  appearance  of  Polices  with  which  they  have 
often  been  confounded. 

I.  Abdomen  pcdiculatc.     The  first  moiety  of  the  first  segment 

linear. 

Division  ALPHA. 
(Saubs.  Vespides,  I,  88;  III,  IGO.) 

6.  !H.  ccemlea  Sacbs.  9  • — Valida,  uigro-( oerulea ;  abdomine  ooeruteo. 
c\y\)eo  piriformi,  punotato,  apice  Hubeniarginato,  subiiidentato  ;  capite 
et  thorace  densissiuie  graniilato-punctati;*,  fuIvo-liirtiH ;  niftanoti 
Baico  striato;  pronoto  angulato,  cristato-marginato ;  nlidoiuint*  fusifoimi ; 
tenuiter  dense-punctato,  prinio  f<eguiento  basi  i>etiolato,  in  primo  dimi- 
dio  linear!,  dcin  infundibuliformi,  in  medio  subbidentato,  supra  sulro 
profnudo  panctiformi  oanaliculato ;  pedibu8  forrngiueo-sericeis ;  anteunia 
pobtas  ferrugineis ;  alis  nigro-cyauei:^.     Lon^^it,  0.023. 

Variat.  clypei  margine,  tarHoruoi  artionio  ultimo,  Rcutelli  fascia,  rafid. 

% .  Clypeo  truncato  ;  antennis  ferrugineis  uncinatis. 

Afonteznmia  carulea  Sadss.  Vespides,  I,  90,  5  ;  pi.  zii,  fig.  8,  9  (^^^^)f 

III,  IGO. 
M,  rubritarais  Sacsb.  ibid.  I,  90,  4. 

^f.  rufipes  Saubb.  ibid.  I,  89,  3  ;  pi.  xv,  fig.  1,  9  (1852) ;  III,  160. 
Odynerus  azuretcent  Spi.xol,  Mem.  Acad.  Turin,  xiii,  1853,  82,  62,  % . 

Hab,  Brazil.     Para.     Rio  Janeiro.     Guyana.     Cayenne. 

K*  9I*  aznreipennis  Sadbb. — J/.  ctrmUfE  simillima,  at  abdomine 
nigro;  primo  Begmento  stilco  parum  profnudo  et  utrinque  linea  angu- 
lata  flava  instrncto;  alis  nigro-coerult^is. 

% .  Clypeo  rubro,  tranuato,  subbidentato,  antennis  anciuctis. 
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Variat  ore,  tarsia  apice,  soaiellorum  fasciis,  rnfis. 

Montezumia  azureipennis  Sadss.  Vespides,  I,  89,  2  (1852)  ;  III,  ICO. 
Montezumia  rufidentata  Sausb.  Yespides,  I,  88,  1  (1852). 

This  insect  is  most  likely  a  mere  variety  of  M.  ccerulea. 
Hah,  Brazil.     Mexico. 

In  this  section  one  might  nearly  place  also  M,  Ghilianii,  and  M, 
azteca.     (See  below,  No.  16  and  18.) 

2.  First  segment  of  the  abdomen  subsessilc. 

Division  BETA. 
(Sauss.  Yespides,  I,  90;  III,  162.) 

A.  Tliorax  moderately  lengthened,  first  abdominal  segment 
funnel-shaped,  convex ,  divided  by  a  feeble  groove ^  vertex 
somewhat  swollen, 

a.  Wings  transparent  or  ferruginous, 

8.  m.  nil^ricepB  Spin. — Niger;  abdominis  lo  segmento  infandibnli- 
formi,  brevis«iine  petiolato,  latitudiue  |  secundi ;  mandibulis  ferrugineis  ; 
thorace  et  pedibus  rnGs;  illo  paulo  nigro-vario;  poat-scntello  flavo- 
binotato ;  abdominis  primo  segmento  basi  rufo,  auguste  flavo-limbato  ; 
alis  hjalinis,  veuis  testaceis. 

%  .  Clypeo  poljgonale,  albido,  margino  antico  trnncato,  inte^ro ;  antennis 
apice  uucino  obtaso  testaceo  instructis.     Long.  5-G  liu. 

Eumenes?  nigriceps  Spi50la,  Ins.  reo.  &  Cayenne  par  Leprieur,  Ann.  Ent. 

Fr.  X,  1841,128,79,  %. 
Montezumia  nigriceps  Sausb.  Yespides,  III,  1G2,  51. 

Hab,  Cayenne. 

9.  nr.  infundibuliformis  Fabr.— Gracilis,  cljpeo  piriformi.  trnn- 
cato, pauctato-striato ;  corpore  punctuto  ;  pronoto  uiarginato,  angulato ; 
mesouoto  nitido,  sparse  punctato ;  metanoto  dense  pnnctato,  velutino, 
liirto,  in  medio  tantum  canalicalato;  capite,  thorace  et  pedibus  uigris, 
tomeuto  aureo  rariore  sericeis  ;  abdomine  ferragineo,  vel  badio ;  primo 
segmento  infundibnliformi,  fasoiis  2  nigris  et  ntrinque  dente  lateral! 
instruoto ;  segmentia  3-5  pnnctatis ;  tarsis  apice  rnfis ;  mandibnlls 
ferrugineo-variis ;  antennis  subtus  obscure  ferrugineis  ;  alis  byaliuis, 
venis  nigris. 

Var.  Segmentis  1°,  2^  limbo  flavescente;  tarsis  et  tibiis  fuscescentlbas. 
Longit,  18  mm. 
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9  •  Cljpeo  apioe  trancato  vel  subemargiuato,  iufere  ferrugineo  vel  albido 

marginato. 
%  .  Clypeo  trancato,  frequenter  albido-marginato. 

Eumenen  infundibuJiformis  Fabr.  Syst.  Piex,  288,  14  (1804). 
Monitzumia  dimidiata  Saoss.  Vedpides,  I,  91,  13  (1S52) ;  (Sjn.  Olivieri 
ezclau),  ibid.  Ill,  ICO. 

Eab.  Brazil.    (Author's  collection.) 

This  species  has  a  remarkable  resemblance  to  Polybia  because 
of  its  hyaline  wings.  It  must  not  be  confounded  with  Polybia 
dimidiala  01.,  or  Polides  bicolor  Sss. 

ID*  19I*  Cortesiana  Sausb. — Carbonaria,  velutina,  nigro-falvo  hirta, 
parpureo-sericea;  clypeo  punctato,  apice  trancato,  subexciso;  capite 
densissime  panctato;  pronoto,  post-soutello  et  metanoto  densissime 
grosse  panctatis ;  mesonoti  disco  et  soatello  sparse,  abdomine  tenaiter, 
pnnctatis;  pronoto  angulato,  cristato-margiuato ;  abdominis  pri mo  seg- 
meuto  elongato-campanulari,  supra  sulco  foveolato;  tarsis  anticis  apic45, 
•Ijpei  marginibus  lateralibus  et  mandibularum  margine  intenio,  rufis ; 
antennia  ferrugineis,  basi  uigris  ;  alis  pallide  flavo-gi iseis,  venis  anticis 
fasco-ferrugineis.     9  •    l^ngit,  0.020  m. 

Montezumia  Corlesia  Sadss.  Vespides,  I,  92, 10, 9  ;  pi.  zt,  fig.  2,  9  (1852). 

Hab.  Mexico.    (Typus  in  auctoris  museo.) 

11*  HI.  sepiilcliralis  Saups.    %, — Praecedentis  statnra  et  facie,  illi 
similliuia;    clypi>o  et  maudibniis  uigris,  vel  clypeo  utrinqne  panoto 
rufo ;  primo  segmento  obscure  ferrugineo-limbato ;  alis  ferragineis. 
(Anne  prscedentis  varietas?.) 

Montezumia  sepulchralis  Sauss.  Vespides,  III,  103,  54  (1854). 
Montezumia  mortuorum  Sadss.  Vespides,  III,  164,  55  (1854). 

Hab.  South  America. 

13«  nr.  anal  is  Sadss. 

Montezumia  analii  Sadss.  Vespides,  III,  10*3,  53. 

Hab.  South  America.  r 

6.  Wings  ohscure^  smoky ^  fuscous  or  black; 
*  Body  more  or  l€t$  ferruginovig. 

18«  HI*  Spinolae  Sadsb. — Sat  gracilis,  omnino  velutina;  capite  et 
thorace  dense  panctatis;  luetathorace  crassissime  rugato,  late  plane 
foveolato ;    soutellis  couvezis,   sulco  longitudinali   divisis ;    antennis, 
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capite,  inesonoto,  abdominis  segmentis  20-70^  nigris ;  pedibo^,  pronoto, 
scutellia  tcgnlis  et  pleuris,  metauoto  et  abdominis  10  segroeuto,  rafi«, 
anreo-velntinis ;  frequenter  pronoti  margine  postico,  tegulis  partim, 
metanoti  macolis  2  et  canthis,  primiqne  segmeuti  margine,  flavis  ;  alid 
fusco-TiolasoeniibuSy  costa  nigra,  apice  pallidiore. 

%  .  Clypeo  punctalato  polygonali,  fere  latiore  qnam  longiore,  late  ezoiso  ; 
macnla  genarum  flava;  antennarum  uncino  et  scapo  subtus,  ferrngineis. 

.  Variat.  a,  Clypeo  flavo-maoulato. 

h,  Abdnmine  OQiniuo  nigrescent**,  apice  fere  ferragineo. 

c.  Mesonoti  disco  ferragineo-bilineato ;  1^  abd.  segmento  fascia  flava 
interrupta. 

Montezumia   Spinolce  Sauss.  Et.  Vesp.  I,  93,  12;  pi.  xii,  fig.  9,  9  ^^r. 

(1852). 
Odi/ntrus  in/ernalis  Spi5ola,  M^m.  Acad.  Tnrin,  XIII,  1^53,  84,  64,  % . 
Montezumia  inj'ernalis  Sadss.  £t.  Vespides,  III,  162,  52. 

Total  length,  16-18  mm.  ;  wing,  14-15  mm. 

Strongly  and  densely  punctured.  Front  a  little  channelled 
transversely  above  the  antennae,  vertex  a  little  swelled  behind -in 
a  transverse  pad.  Prothorax  angulate,  truncate  before,  following 
a  slightly  concave  trenchant  line.  Clypeas  and  post-scut^l 
divided  by  a  groove.  Metathorax  short,  vertically  wide,  rugose, 
punctured  and  velvety ;  its  concavity  almost  in  the  form  of  an 
angle,  plane,  a  little  bordered  at  summit.  First  abdominal  seg- 
ment campanulnr  subsessile,  finely  punctured,  with  a  groove 
above  toward  the  extremity.  The  2d  segment  notably  more 
enlarged,  with  scarce  punctures  clothed  with  a  velvety  pile,  as  if 
striolate.     The  other  segments  densely  and  finely  punctured. 

Black;  labrum  very  long,  ferruginous;  a  little  yellow  line  bor- 
dering the  eyes  below  and  another  upon  the  scape  of  the  antenna), 
%,  Thorax  of  a  velvety  ferruginous;  disk  of  the  mesothorax 
black  ;  prothorax  and  flanks  brownish,  with  the  borders  of  the 
first  and  some  spots  on  the  second  reddish  ;  wing  scales  Sjwtted 
with  yellow;  post-scutel  adorned  with  a  yellow  line;  metathorax 
having  some  silky  golden-yellow  reflections  and  two  yellow  spots 
upon  the  summit.  First  segment  red,  with  a  yellow  border. 
Legs  ferruginous,  with  golden  reflections.  Wings  of  a  black 
violaceous,  with  the  extremity  more  pale.     (Surinam.) 

The  color  of  the  thorax  varies  very  much,  from  ferruginous  to 
obscure  brownish.  The  border  of  prothorax  and  the  sides  of  the 
V.iorax  under  the  wing,  ornamented  with  yellow. 
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%,  Clypeus  rather  convex  at  the  top,  flattened  below,  termi- 
nated by  two  distant  teeth,  separated  l»y  a  straight  border;  its 
color  obscure  like  that  of  the  head,  or  having  iii  its  inferior  part 
a  yellow  mark  or  triangle. 

Var.  a.  Clypeus  and  antennoa  entirely  black,  without  yellow. 

b.  Thorax  entirely  ferruginous  except  the  disk  of  the  mesono* 
turn,  which  is  blackish. 

c.  The  first  segment  of  abdomen  blackish  (Sjnnolae,  Sss.). 

d.  The  first  segment  ferruginous,  margined  with  yellowish ;  the 
yellow  fascia  preceded  by  a  fuscous  stain. 

Bess.  a.  diff, — I  have  joined  M.  ivfernalis  to  Spinolas,  for  it 
is  very  likely  to  be  the  same  species.  These  velvety,  partly 
ferruginous  insects  are  so  variable  that  only  the  examination  of 
numerous  specimens  can  settle  the  entomologist  as  to  the  value 
of  the  species.  Compare  this  species  with  M.  Ghilianiij  Mexicana, 
find  ferruginea. 

Bah,  Brazil,  Para;  Surinam.  (Type  of  Spinola  in  Turin 
museum;  the  author^s  type  in  his  own  collection.) 

Observation. — The  name  If.  infernalis  was  given  by  my 
excellent  friend  Marquis  Max.  Spinola  before  I  gave  the  species 
the  name  of  Spinolse,  but  the  manuscript  of  Spinola  having  taken 
a  long  time  to  print,  the  name  Spinolae  was  published  first,  so 
that  I  was  obliged  to  preserve  it. 

14*  Mm  Gllilianii  n.  sp. — Velntina,  iiigresceus  vel  fnsca;  metanoto, 
Bcutellifl,  pedibus  et  abdomiuis  priiuo  segmento,  rufis  ;  hoc  flavo-tnargi- 
sato;  thorace  lato  ;  abdomiuis  priiuo  segmeuto  depresso,  Bubpetiolato. 

Total  length,  18  mm. ;  wing,  15  mm. 

Size  and  livery  as  in  M.  Spinolae,  but  the  thorax  much  wider, 
dilated,  and  the  prothorax  not  quite  so  angular.  The  scutel  and 
post-scutel  not  parted  by  a  longitudinal  groove,  but  rather  by  a 
sort  of  indication  of  a  carina.  The  metathorax  shorter  than  in 
the  said  species,  less  chubby,  more  angular.  The  first  abdo- 
minal segment  a  little  more  petiolate;  its  dilatation  shorter, 
depressed,  not  so  convex,  bell-shaped. 

Body  quite  velvety,  covered  with  golden  hair.  Head  black; 
antenna;  ferruginous  beneath.  Thorax  black;  hind  margins  of 
prothorax  bordered  by  a  rufous  line;  tegulse,  scutels,  metathora.x, 
legs,  and  various  spats  under  the  wings  rufo-ferrugiuous.     Abdo- 
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men  blackish  ;  the  first  segment  rufous,  margined  with  yellow  and 
blackish  before  the  yellow  band.  Wings  brownish,  dark  along 
the  costa. 

% .  Clypeus  black,  terminated  by  two  distant  teeth  as  in  the 
other  species. 

liess.  a,  diff. — This  certainly  very  Tariable  species  is  quite 
similar  to  M,  SpinolaR  in  its  size  and  livery,  but  the  thorax  is  not 
so  slender,  the  head  is  more  inflated,  the  1st  segment  more  flat- 
tened. It  has  nearly  the  fades  of  a  Fachymenes  because  of  the 
exceptionally  depressed  form  of  this  segment,  which  forms  nearly 
a  campanular  petiole. 

Hab,  Brazil. 

I  have  described  the  specimen  in  the  Turin  museum ;  it  is  also 
a  species  of  the  rich  collection  of  Spinola. 

15*  19I*  nffexicana  Sauss.  (Fig.  11.) — Obscure  ferruginea  ;  alis  dilate 
fuscis ;  capite  «t  thorace  valde  pimctatia ;  cljrpeo  bidentato ;  pronoto 
liand  angulato  scutellis  salco  partitis  ;  post-scntello  cariuato-crenalato, 
flavo;  metanoto  rugoso,  per  sulcnm  vol  foveolam  hand  itiargiDatam 
diviso;  abdomine  sericeo;  primo  segmeuto  infnndibaliformi,  apioem 
TersQS  linea  impre»sa  notato;  alis  infuscatis,  cyaDeaoentibaa.    9* 

Variat,  Omnino  ferruginea,  alis  fuscesceutibus. 

Moniezumia  Mtxicana  Sadss.  Vespides,  I,  94, 14  (1852). 

Total  length,  20  mm. ;  wing,  15  mm. 

9.  Insect  slender.  Head  and  thorax  densely  cribrose,  sha- 
greened,  rugose.  Clypeus  pyriforra,  convex,  strongly  punctured, 
terminated  by  two  little  subcontiguous  teeth.  Between  the 
antennae  is  a  little  carina  in  form  of  a  T.  Thorax  lengthened ; 
prothorax  slightly  retracted  anteriorly,  very  finely  rimmed,  not 
angulate.  Scutellum  and  post-scutel  divided  by  a  longitudinal 
groove;  the  post-scutdl  separated  from  the  scutellum  by  a  deep 
furrow  and  forming  a  ridge,  transverse,  crenulate,  divided  by  the 
medial  groove.  Metathorax  ofl^ering  two  convex  cheeks  much 
more  rugose  than  the  remainder  of  the  thorax,  divided  by  a  striate 
fossette,  which  has  no  distinct  margin ;  the  lateral  ridges  effaced 
by  the  rugosities.  Abdomen  smooth,  shining,  sericeous,  or  vel- 
vety ;  the  first  segment  at  the  base  subsessile,  then  funnel-shaped, 
convex,  having  a  lengthened  depression  above ;  the  second  seg- 
ment moderately  larger  than  the  first,  its  border  a  little  upturned. 
The  abdomen  finely  punctured  beneath  its  velvety  pile. 
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Insect  ferruginous.  The  thorax  often  varied  with  black  in  the 
sutures  and  upon  the  mesothorax.  Antennas  ferruginous,  with 
the  flugellum  blackish  above,  beyond  the  third  article  ;  post-scutel 
orange  ;  (probably  often  also  the  wing  scale,  the  posterior  border 
of  the  prothorax  and  that  of  the  first  two  abdominal  segments 
sometimes  of  the  same  color ;  the  yellow  border  of  the  first  seg- 
ment, when  it  exists,  is  often  interrupted.)  Legs  ferruginous; 
wings  brown,  slightly  darkened,  with  violet  and  golden  reflections. 

Var.  The  thorax  is  sometimes  less  lengthened  than  in  the  type. 

Bess,  a.  diff, — I  think  this  species  nearly  related  to  3L  ferru" 
ginea  Sauss.,  which  does  not  appear  to  have  violet  wings.  It  is 
near  to  Mexicana,  but  the  abdomen  of  this  last  is  a  little  pedi- 
culate  and  the  head  more  swollen.  It  is  also  closely  related  to 
M.  Spinolse^  but  it  difl'ers  from  it  by  its  thorax  without  angles, 
with  little  margin,  by  its  metathorax  slightly  attenuate,  less 
truncate  vertically,  less  excavated,  more  rounded,  less  quadrate. 
It  is  very  similar  also  to  M.  infernalis  Sp.,  with  which  I  cannot 
compare  it,  the  sexes  not  being  the  same  in  the  two  types;  the 
metathorax  is  more  rugose  in  Mexicana  9 ,  and  not  so  excavated. 
It  resembles  also  the  Nortonia  tolteca,  but  is  perfectly  distinct 
from  it  by  its  lengthened  thorax,  as  high  as  wide  and  not 
depressed  and  widened;  by  its  violet  wings,  by  its  strongly 
divided  scutels,  by  its  crenulate  post-scutel,  etc. 

Ilab.  The  gulf  side  of  Mexico.  I  have  found  a  female  near 
Tampico. 

16«  HI.  fermginea  Sadss. — Gracillima,  ferrnginea  dense  punctata, 
sabvelutina;  capita  pone  oculoa  pruducto  ;  paulo  altiore  qiiam  latiore ; 
thorace  valde  elongato,  compresso,  angu^to,  luetanoto  postice  producto, 
Balco  profundo  diviso;  abdoinine  giacili;  prinio  seginento  elongato, 
depresso;  saloo  valde  impresso  partite;  antennarum  tlagello  superue 
vet  omnino  nigro  ;  oljrpeo  et  capite  flavis,  vertice  ferrugineo-notato ; 
abdominis  segmentorunl  marginibus  lituris  sabinterraptia  flavis  ornatis; 
alia  infnscatis  purpareo-nitentibiis,  costa,  prnuipue  in  apice,  ferrnginea. 
Longit,  19  mm. 

9*  CI jpeo  piriform!,  apioe  bispinoso;  mandibulis  crennlatis. 

Variat.  Omnino  ferrnginea,  sen  pedibus  flavo-variis,  vel  thoracis  sutaris 
nigris. 

M6ntezumia  ftrruginea  Sadss.  Vespides,  I,  91,  7  (1852). 

Hah.  South  America.  Uruguay.  La  Plata.  Patagonia  1  9. 
(O.  Claraz.) 
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This  is  a  distinct  species,  remarkable  by  its  slender  body.  Its 
nidiGcatioQ  has  been  indicated  befurc  in  the  descriptiou  of  the 
geuus. 


•* 


Body  quite  black. 


IY4  19I.  morosa  Sauss. — Nigro-ciDerea ;  capite  et  thorace  dense  punc- 
talis  ;  proiioto  teuuiter  margiuato  ;  seutelli  parte  pOi<ticu  et  post-scutello 
sulco  parti  lis ;  metauoto  haud  atteimato,  valde  excavate,  argeuteo  hirto, 
utriuqae  couvexo,  riigato;  aldomiue  dense  puuotulato,  cinereo  seri- 
caute  ;  pedibus  auticis  partim,  uiandibalis,c1ypeo  anlennaiuiuqut)  scapo 
subtus  obscure  ferrugiueis  ;  alis  fusco-violaceis  costa  obscuriore.  Long., 
18-22  mm. 

9*  Clypeo  late  piriformi,  apice  dentalis  2  invicem  propinquis  instructo. 

%,  Clypeo  breviore,  longitudiue  latitudiui  subaequali,  late  emurginato 
dentibus  2  invicem  distantibus  instructo;  antenuarum  uuuiuo  rufo. 

Montezumia  morosa  Sauss.  Vespides,  I,  90,  6  (1852). 

This  species  is  characterized  by  its  black  body,  with  gray-silky 
changes,  but  without  violet-green  reflections.  The  wings  are 
niore  or  less  obscure,  with  more  or  less  of  violet  changes.  The 
metathorax  is  rather  broad,  not  attenuated;  the  prothorax  not 
much  angulated.  The  abdomen  is  subsessile,  the  lirst  segment 
bell-shaped  with  a  little  groove  on  its  superior  side. 

A  male  specimen  frora  Mexico,  which  I  cannot  separate  from 
this  species,  has  the  thorax  a  little  larger  than  the  specimens 
from  South  America. 

The  inner  edge  of  the  mandibles  of  the  male  is  not  lobed  nor 
indented,  but  only  a  little  unequal. 

Bab.  The  eastern  part  of  South  America.  Brazil.  Guyana. 
Mexico.  (I  caught  a  male  on  the  eastern  coast  of  the  gulf,  near 
San-Andres-Tuxtla.) 

18*  mi.  IVflartliae  n.  sp. — Nigra;  post-scutello,  metathorace  abdomi- 
nisque  1^  segmeuto  basi  sulfureis;  alls  fusco-violascentibus.     9  * 

Total  length,  17  mm. ;  wing,  15  mm. 

9.  Head  and  thorax  much  as  in  M.  morosa.  Clypeus  covered 
with  longitudinal  punctures;  its  inferior  end  formed  by  two  little 
teeth  separated  by  a  straight  border.  Head  and  thorax  very 
densely  shagreencd;  metathorax  short,  much  rounded.  Abdo- 
men very  finely  punctured,  not  so  regularly  fusiform  as  in  morosa; 
the  first  segment  somewhat 'narrower  compared  with  the  second 
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one,  but  having  the  same  form  as  in  morosa  and  marked  with  a 
subapical  suleosity. 

Insect  black,  furnished  with  a  short  grayish  pubescence.  Post- 
scutcl,  metathorax,  and  first  abdominal  segment  sulphur-jellow ; 
the  latter  margined  with  a  black  band.  Tarsi  furnished  with  a 
golden-silky  pile  having  a  brownish  reflection ;  tibial  spines  rufous. 
Wings  dark  fuscous  with  dark  violet  iridescence  ;  the  apex  paler. 

Hab.  Santa^Martha.    Antilles. 

19.  M,  Platengis. 

Monttzum'ui  platinia  Saubs.  Vesp.,  I,  92,  9 ;  pl.zv,  fig.  3,  9 • 

Hah,  La  Plata. 

30«  HI*  anceps  Sauss. — M.  morosce  affinis,  at  corpore  panlo  magis 
teiuiiter  punctato ;  clypeo  lougiore,  ininas  rugoso,  apice  trnncato,  bian- 
gnlato;  tliorace  paulo  breviore;  pronoto  angulato;  mesonnto  breviore, 
metanoto  minas  obliquo ;  alia  apice  et  postice  pellaoidis,  basi  et  in  costa 
nigris.     9  * 

Variat,  Primo  sogmento  ntrinque  Hneola  sabmargiiiali  falva. 

Total  leDgtli,  15  mm. ;  wing,  12  mm. 
Montezumia  anceps  Sauss.  Vespides,  I,  92,  8  (1^52). 

Much  resembles  M.  morosa^  but  in  this  the  clypeus  is  in  form 
of  a  short  and  wide  pear  and  terminates  in  a  point,  parted  by  a 
little  notch ;  in  M.  anceps  it  is  more  lengthened,  truncate,  and 
bicarinate,  the  carinas  forming  a  tooth  on  each  side  of  the  little 
inferior  border.  The  wings  are  hyaline  with  the  costa  up  to  the 
stigma  dark-brown,  this  color  very  soon  becoming  faint;  the 
second  cubital  cell  is  also  less  contracted  in  JU.  anceps,  which  is 
also  a  smaller  species. 
^  Hab.  South  America.     Rio  Janeiro. 

31*  IWr.  Azteca  n.  pp.    (Fig.  10, 10a.) — Viridi-coerulea,  cinereo-serioea ; 

capite  et  thorace  valde  pauctatis;   abdomine  puuctulato,  nigro;   alis 

fasco-violaceid. 
%.  Clypeo  infere  fa1vo-l>inotato,  margine  trunrato  subbidentaio ;  anten- 

Daram  articulo  nltimo  deplanato,  ffrrugiiieo. 

Total  length,  20  mm. ;  wing,  14  mm. 

%.  Head  short,  the  width  of  thorax.  Thorax  long,  neither  re- 
tracted before  nor  behind.     Prothorax  sharply  truncate,  rimmed. 
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with  the  angles  rather  sharp.  Metathorax  quite  rounded,  offer- 
ing two  large  dilated  cheeks,  strongly  separated  by  a  wide 
channel ;  the  lateral  ridges  effaced,  rounded.  Abdomen  having 
the  same  form  as  in  M.  coerulea,  funnel-shaped,  but  its  petiole 
much  shorter,  forming  hardly  the  third  or  the  fourth  of  the  first 
segment ;  this  retracts  the  second  as  in  the  PolisteSy  and  carries 
a  distinct  groove  above ;  the  second  segment  having  its  border 
insensibly  subrcflcxcd.  Head  and  thorax  very  densely  and 
coarsely  punctured  throughout,  of  an  elegant  bluish-green  violet, 
having  metallic  reflections  and  garnished  with  a  whitish  pile, 
especially  distinct  on  the  metathorax.  Abdomen  shining,  black, 
with  some  iridescent  reflections;  densely  punctured,  but  with  a 
silky  pile,  of  gray  hairs.  Legs  black ;  the  anterior  tarsi  at  times 
ferruginous.  Wings  brownish,  with  violet  reflections;  the  ante- 
rior edge  darker. 

% .  Clypeus  polygonal,  widely  truncated,  covered  with  a  silvery 
pile,  offering  toward  the  bottom  two  little  arcuate  carinse,  which 
end  at  the  two  distant  teeth,  limiting  each  side  of  the  anterior 
margin.  The  color  of  clypeus  is  bluish,  like  that  of  the  head,  but 
it  is  marked  on  its  anterior  border  with  a  double,  pale,  orange 
spot;  the  margin  delicately  black.  Antennae  black,  rolled  spi- 
rally at  the  extremity,  with  the  last  article  flattened,  obtuse,  and 
ferruginous.  Mandibles  almost  without  teeth,  offering  only  some 
feeble  notches. 

Ress.  a.  diff. — This  species  approaches  the  M.  morosia,  although 
it  is  easily  distinguished  from  it  by  the  blue,  not  black,  color  of 
the  thorax  and  the  head  its  punctures  are  larger,  not  so  dense ; 
the  metathorax  is  more  channelled  and  not  so  excavated;  the 
scutellum  more  flattened  and  parted  in  its  length  by  a  delicate 
groove.  The  first  abdominal  segment  is  less  dilated  above ;  its 
base  is  linear,  pcdiculate  for  the  length  of  a  half  line  or  less, 
while  with  the  M,  morosa  this  segment  is  more  sessile. 

One  might  confound  it  also  with  M.  ccerulescens,  of  which  it 
has  much  the  appearance,  except  that  its  petiole  is  much  shorter. 

Hob.  The  gulf  &ide  of  Mexico.  I  have  taken  but  one  specimen 
near  Tampico. 

Observation. — This  species  is  quite  intermediate  between  Sect. 
1st  and  Sect.  2d,  its  abdomen  being  rather  pediculate. 
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B.  Head  strongly  dilated  on  the  vertex  behind  the  eyes^  having 
(so  to  sj)eak)  an  anomalous  form,  Thorax  much  lengthened : 
abdomen  often  large,  lite  first  segment  depressed  or  flat- 
tened above  and  divided  by  a  very  distinct  groove, 

ftfl*  HI.  Brasiliensis  Sadsb.  % . — Praecedeutiom  8tatur»  vel  panlo 
major ;  occipite  niaziine  prodncto,  thorace  eodeinnaodo  elongato,  sed 
antic^  magis  rotandato  et  metauoto  paalo  latiore,  truuoatioro,  fovt*olato  ; 
abdomine  latiore,  eegmeDtis,  lo,  20,  depressis ;  primo  lato,  snico  pro- 
fuudo  diviao.  Insecti  color  omuino  oastaneas ;  metauoto,  lateribas  et 
ADtenDaram  flagello,  uigris.  Alia  fiUico-cyaueiB,  stigmate  ferrugineo. 
Longit,  19  mm. 

Variat:  Pedibus  flavo-variis ;  abdominis  primo  segmento  flavo-marginato ; 
corpore  plus  minus ve  ferrngineo. 

% .  Antennis  apice  anciuo  parvulo  fuWo  instructis ;  clypeo  ferrugineo 
apice  emargiuato,  valde  bidentato. 

Montezumia  Brasiliensis  Sadsb.  Vespides,  III,  1G4,  56  (1854). 

Eab.  Brazil.  Province  of  the  mines.  (Typus  in  museo  Pari- 
siensi.) 

38.  M.  macrocepbala  Sauss. 

Montezumia  macrocephata  Sauss.  Yespides,  III,  165,>  57 ;  pi.  ir,  fig.  3,  % 
(1854). 

Abdomine  mazime  dilatato. 

• 

In  this  species  the  male  has  the  abdomen  squat  or  flattened, 
strongly  dilated  and  depressed ;  its  first  segment  is  parted  by  a 
strong  groove,  sometimes  continued  on  the  2d  segment.  In  the 
female  the  abdomen  is  not  so  flattened  down  but  is  slender  and  of 
the  normal  form.  The  clypeus  9  is  terminated  by  two  small, 
rather  distant  teeth. 

Var,  Often  the  clypeus  9,  the  face,  tarsi,  and  margins  of  the 
abdominal  segments  become  yellowish.  On  the  contrary,  the 
whole  insect  often  becomes  uniformly  ferruginous. 

Eab.  Brazil.     (The  type  in  the  Paris  museum.) 

Division  PARAZUMIA. 
(Sauss.  Yespides,  III,  166.) 

Head  much  dilated  behind  the  eyes;  thorax  wide  and  strongly 
depressed;   metathorax  prolonged  behind  obliquely;  its  lateral 


-  Errata. — 10th  line  of  the  description,  instead  of  "  dtssous  des  antennes^" 
read:  ** densus  des  antennes,^* 
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ridges  very  sharp.     Abdomen  sessile,  depressed ;  the  first  seg- 
ment wide,  sessile,  funucl-shaped. 

34*  HI.  carinulata  Spix. — Niger,  mandibalis,  tarsis  et  abdomiue  fer- 
rngineis;  corpore  poKto,  fulvo-sericeo ;  capite  uigro,  verJce  iinpressione 
post-oculari  notato;  clypeo  biangulato,  angulis  rufis  et  utriuqiie  supra 
angnlos  dentulo  iustruuto;  tborace  depresso,  latiore  quatn  al>domeii, 
sapenie  convexo,  polito;  scutello  post-scutelloque  deplanatis,  lioo 
postice  angulato,  haad  truncate,  pt*r  metaiiotum  involutnm;  metatho- 
race  supenie  convezo,  utrinqne  cantho  laterali  acuto,  in  medio  incisura 
4'longato-quAdrata  strigataque  exarato;  ejus  marginibus  acutis,  tenuiter 
flavis  ;  abdomine  gracili,  prinio  eegmento  elongato-piriformi,  supeme 
cannula  longitudinal!  partite ;  alia  bjalinis,  succineo-subinquiuatis, 
Tenis  fascis.     9  * 

Odynerus  earinuiatus  Spinola  !  Acad,  de  Turin,  XIII,  1853,  83,  63. 
Monlezumia  carinuiata  Sadss.  Vespides,  III,  16G,  58,  9  (nee  %  ). 

Total  length,  16  mm. ;  wing,  14  mm. 

In  this  species  the  clypeus  is  terminated  by  a  little  margin, 
truncate,  with  the  angles  rather  salient,  but  there  is  somewhat 
higher,  a  sort  of  depression  imitating  a  fase  truncature,  forming 
also  on  each  side  a  little  tooth-like  eminence.  The  thorax  is 
wide,  depressed,  very  large  if  compared  to  the  slender  abdomen. 
Its  upper  surface  forms  a  sort  of  flattened  vault,  without  gibbo- 
sities; the  scutel  and  post-scutcl  are  flattened,  making  the  con- 
tinuation of  this  vault  with  the  upper  face  of  metathorax,  which 
is  not  to  be  distinguished  from  tlie  posterior  face.  The  latter  is 
canaliculate  with  a  sort  of  square  notch,  bordered  with  sharp 
ridges. 

Tiie  body  is  not  velvety,  but  much  polished,  although  garnished 
witli  fulvous  hair.    (Type  of  Spinola;.) 

Hab,  Brazil.     Para.     (Typus  in  musco  Spinolaj,  Taurinis.) 

Division  PSEUDOZUMIA. 

Body  depressed.  Tliorax  wide ;  lateral  ridges  of  metathorax  distinct. 
First  segment  of  nbdcmen  in  the  form  of  a  lengthened  triangle^  flattened  and 
longitudinally  striate. 

Insects  Asiatic. 

M,  indica  Sauss.  Vespides,  III,  1G7;  pi.  iz,  fig.  4. — India. 
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GeD.  IVflO^rOBIA  Sa 

Lip  moderate.  Labial  palpi  composed  of  three  or  four  articles, 
the  fourth  rudimentary  and  soldered  when  it  exists.  Maxillary 
palpi  composed  of  five  articles. 

31andibles  lengthened,  channelled,  lobulate  toward  the  end  on 
the  inner  border  and  terminating  in  a  point  as  in  the  Odynerus. 

Metathorax  excavated.  Abdomen  sessile,  conical  or  ovoid,  not 
fusiform. 

The  Monohia  are  Odynerina  among  which  the  nnmber  of 
articles  of  the  })alpi  is  diminished  and  which  fur  this  reason 
approach  the  Monlezumid  and  Synagris.  Their  bodies  offer 
different  forms,  peculiarly  varied  like  the  Odynerina,  such  as : 
metathorax  rounded,  or  margiuate  or  bidentale,  the  abdomen 
more  or  less  conic  or  even  rather  ovoid,  etc. 

The  buccal  organization  of  the  Monobia  is  evidently  the  same, 
as  with  the  Montezumia ;  however,  the  labial  palpi  are  more 
variable,  and  one  sees  in  these  organs  the  rudiments  of  the  4th 
article  more  clearly  developed. 

The  Monobia  differ  from  the  Montezumia  by  their  wide  and 
excavated  metathorax  and  by  their  abdomen,  conical  or  at  least 
sessile  and  not  pediculate  nor  fusiform.  Yet  here  also  one  meets 
intermediate  types  which  form  the  transition  from  one  genus  to 
the  other;   (see  the  Monobia  egregia  and  variabilis.) 

Nevertheless  the  greater  number  of  species  have  wholly  the 
forms  of  the  Odynerua  and  cannot  be  distinguished  from  this 
genus  but  by  the  dissection  of  the  mouth. 

Division  I.*  . 

Labial  palpi  composed  of  three  article,  the  3d  elongate. 

A.   Metathorax  bispinose, 

!•  19I.  ralifornica  Sauss. — Gracilis,  ferrnginea,  sparse  puDctata; 
metanoto  foveolato,  ntrinqne  spiiioso;  auteniiis  Rnperne  ultra  medium 
nigrescentibus ;  macula  frontal!  flava ;  vertice  nigro,  fascia  arcuata  et 


'  Perhaps  this  division  should  not  be  separated  from  the  second,  bat 
Dot  having  the  insects  before  my  eyes,  it  is  impossible  for  me  to  decide. 
9 
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orbitia  furrngiDeis  ;  mesonoti  disco  nigro,  signatnris  2  rafid  ;  abdomiuis 
segmentis  basi  nigrid ;  prouoti  et  abdomiDis  segmentoram  1-2  margiae, 
tegulis,  8cutellis,  tibiia  «t  tarsia,  flavis;  alia  famoaia. 

Monttzumia-  Cali/ornica  Sauss.  Revue  de  Zool.,  zv,  18G3. 

Total  length,  18  mm. ;  wing,  13  mm. 

%.  The  slender  and  lengthened  form  of  Montezumia,  bat  the 
abdomen  more  truncate  at  its  base.  Head  rather  small.  Thorax 
very  little  retracted  before  or  behind ;  metathorax  squarely  cut, 
scarcely  prolonged  behind  the  post-scutel;  its  posterior  face 
truncate,  excavated  in  almost  all  its  width,  occupied  by  a  vertical 
furrow,  smooth  and  shining,  slightly  striate  from  the  middle 
downward;  armed  on  each  side  with  a  strong  spiniform  tooth; 
the  inferior  borders  of  the  concavity  quite  trenchant,  but  the 
superior,  situated  above  the  spines,  completely  rounded  and 
effaced.  Scutellum  and  post-scutel  separated  by  a  deep  groove 
and  divided  by  a  longitudinal  groove;  the  post-scutel  rather 
carinated.  Head  and  thorax  smooth,  covered  with  finely  punc- 
tured spots,  the  metathorax  more  strongly  punctured.  Abdomen 
lengthened,  but  subsessile;  the  first  segment  wide,  rounded- 
truncate  at  its  base,  but  still  less  wide  than  the  2d,  which  is  longer 
than  wide.  All  the  segments  having  their  posterior  border 
divided  by  a  little  longitudinal  groove. 

Insect  of  a  bay-ferruginous,  with  satin-like,  slightly  glaucous 
reflections.  Clypeus  (^)  convex,  polygonal,  a  little  notched  in 
the  arc  of  a  circle  and  armed  with  two  angular  teeth.  Front  and 
vertex  black,  but  a  spot  above  the  insertion  of  the  antennae  yel- 
low. A  space  behind  the  eyes  and  the  complete  border  of  the 
orbits  orange-ferruginous;  the  two  lines  which  border  the  summit 
of  the  eyes  unite  on  the  posterior  part  of  the  vertex,  forming  a 
horseshoe.  Mouth  and  antennae  ferruginous ;  these  la^t  a  little 
obscure  above  in  their  second  moiety  and  nearly  to  the  end. 
Thorax  varied  with  black  beneath  and  along  its  sutural  lines; 
disk  of  the  mesothorax  black,  with  a  double  ferruginous  spot;  a 
little  black  at  the  bottom  of  the  concavity  of  the  metathorax  and 
at  the  base  of  the  abdominal  segments.  Wing  scales,  post-scutel, 
and  margin  of  the  first  two  abdominal  segments,  yellow;  the 
border  of  the  second  a  little  festooned  and  narrow  in  the  middle ; 
the  border  of  prothorax  and  of  the  other  segments  also  a  little 
yellow.  Legs  ferruginous,  with  the  tibiae  and  tarsi  yellowish. 
Wings  smoky,  with  slight  violet  reflections. 
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This  doubtless  varies  much.  Its  yellow  markings  are  proba- 
bly often  more  developed  and  the  body  partly  eucroached  upon 
by  black. 

liess.  a.  diff. — This  species  is  remarkable  from  its  slender  form 
and  its  metathorax  puffed  or  chubby  at  the  summit.  By  this 
character  it  establishes  itself  in  the  genus  Monohia  and  marks  the 
transition  from  the  Montezumia. 

In  its  colors  it  recalls  certain  Odyneri  of  the  old  world  (0. 
multicolor  and  allies),  and  also  certain  Odyneri  of  its  own  country, 
such  EkS  the  0.  annulatuSfpratetmSf  and  in  fine  some  Mexican 
species,  such  as  the  O.  Iturbide,  But  it  differs  from  all — 1st, 
by  its  abdomen  lengthened,  not  conical ;  2d,  by  its  metathorax 
which  is  chubby  at  its  summit  on  each  side  of  the  post-scutel, 
becanse  that  is  a  little  prolonged  behind;  3d,  by  its  labial  palpi 
distinctly  composed  of  only  three  articles  and  the  maxillary 
clearly  of  five. 

It  differs  from  the  M.  egregia  by  its  metathorax,  chubby  at  the 
summit  and  truncate,  not  in  a  line  with  the  post-scutel,  but  more 
behind;  having  a  smaller  concavity  and  of  another  form,  more 
inclosed,  and  of  which  the  spiniform  angles  are  placed  above  the 
middle. 

It  approaches  more  to  the  Jf.  variabilis  in  its  form,  but  is 
more  slender,  and  the  body  is  not  strongly  cribrose  nor  velvety, 
as  with  this  species,  but  smooth,  satin-like,  with  glaucous  reflec- 
tions. 

Hah.  Lower  California.  Taken  at  Cape  St.  Lucas  by  T. 
Xantus. 

Observation. — With  this  species  the  buccal  organs  are  but 
little  lengthened  ;  the  tongue,  the  galea,  and  the  maxillary  palpi 
arc  quite  short ;  the  labial  palpi  are  slender,  the  articles  long. 

fL  M»  cyanipennis  Gubk. 

Odynerus  cpani'iyennis  Guer.  Voy.  de  la  Coqaille,  Ins.,  264;  pi.  iz,  fig.  5, 

^(1830). 
Jfonobia  cyanipennis  Sadss.  Vespides,  I,  96,  2. 

Hab.  Chili,    (Typus  in  nius.  Dom.  Guerin  Meneville.) 
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B.  Metathorax  not  bispmose. 

a.   HJctathorax  with  rowjh  angles, 

3.  19I.  Bil¥atica  Sauss. — Nigra,  punclata;  cl/peo  apioe  truncato; 
iiietathoiacis  caiithis  rugosis  haud  acatid ;  ab«lomiiie  sessili,  basi  trun- 
cato,  primo  segmento  secuudo  squilato,  secuudi  margine  subcanaliculata 
vX  valde  puuctato;  maiidibulis,  macula,  froptali  et  post-oculari,  c1yp«o, 
antennis  basi,  pronoto,  tegnlis  iiiaculisqae  2  scutelli,  ferrugiueis  ;  abd. 
1^  segmeDto  repaude  flavo-limbato ;  pedibus  flavis,  basi  nigrid;  alU 
fu^co-violascentibus.      9  • 

Variat.  Corpore  plus  luinusve  flavo-yariegato. 

Monobta  syh-atica  Sauss.  Ve.spidea  I,  9'),  1  ;  pi.  xv,  flg.  7,  J. 

Hah.  Brazil.     (Typus  in  mos.  Parisiense.) 

This  insect  closely  resembles  Ehynchium  (Odtjnerus)  dorsale, 
but  it  is  somewhat  smaller.  The  species  seems  to  be  distinct 
from  this,  and  I  made  some  confusion  with  it  in  my  Yespides  III, 
p.  168. — Compare  Odijti.  dornalis,  page  260,  06s. 

6.   Metathorax  roundid^  unarmed, 

4.  IVI.  anomala  Saiss. 

Monobia  anomala  Sauss.  Vespides,  I,  96,  3  ;  pi.  xv,  fig.  4  (1852). 

Hab.  Brazil.    (Typus  in  nms.  l)om.  Gucrin  Meneville.) 

Division  II. 

Labial  palpi  composed  of  three  articles ;  the  3d  carrying  at  its 
extremity  a  4th  rudimentary  article,  soldered  to  the  3d,  difficult 
to  distinguish,  embodied  with  it,  and  armed  with  stiff  hairs  like 
the  extremity  of  the  3d. 

A.  Abdomen  conical;  the  Jird  segment  wide  and  truncate. 
Hinder  portion  of  the  metathorax  bordei^ed  by  trenchant 
ridges  and  armed  on  each  side  with  a  dentiform  angle. 

This  type  establishes  the  transition  to  Odynerus  from  the 
subgenus  Odynerus,  projyerly ,  called,  to  Hhynchiumf  by  its 
quadrate  thorax  and  its  conical  abdomen. 

5.  HI.  qiiailridens  Liyjr. — Valida,  nigra,  capite  et  tborace  valde 
pnnctatis;  clypeo  piriformi,  apice  %  bidentato,  9  biangulalo;  abdo- 
nnne  conico;  pronoti  maculis  2,  post-acutello  et  abd.  primo  segmento 
supra,  albidid  ;  %  minor,  clypeo  albido. 
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Vtspa  4-(l(ns  Linn.  Syst.  Nat.  II,  95,  15  (1707).— Amcex  Acad.  VI,  413 

MaKLLER,  Kd.  Lin.  II,  881,  15. — Chbist  Ilyuien.,  234. — Illigbr, 
Com  p.  Ins.  rarior.,  30,  92. 

Vespa  uficinata  Fabr.  Syst.  Ent.,  3G7,  22  (1775).— S/st.  Piez.,  259,  31. « 
Oliv.  Encyel.,  VI,  685. 

Vespa  cincta-nigra  Deoker.  Mem.  Ins.  Ill,  583,  8;  tab.  zxix,  fig.  12. 

Oihjnerus  uncitiatus  Lkp.  St.  Farg.  Hym.,  II,  619,  9. 

Odynenis  (ptadridens  Say,  Bost.  Journ.,  I,  380,  3;  Kd.  LbCoxtb,  11,766,  3. 

Afotwhia  quadridenH  Sauss.  Vespides,  I,  97,  4;  III,  168. 

Alonobia  uncinata  Sacss.  Ibid.  I;  pi.  xvi,  fig.  1  (bad  figure). 

Total  length,  20  mm. ;  wing,  17  mm. 

Large.  Head  densely  punctured,  often  presenting  on  the 
verte.x  a  little  depression.  Thorax  densely  punctured  ;  prothora.x 
with  a  slender  margin ;  mesothora.x  offering  above  the  scutellum 
two  distinct  grooves;  Rcutellum  feebly  convex,  but  little  divided, 
post-scutel  subdivided,  not  crenulate;  metathorax  slightly  re- 
tracted, offering  on  its  posterior  face  a  subconcave  furrow,  very 
finely  striate,  distinctly  margined  (at  least  at  bottom)  and  armed 
on  each  side  with  a  spine.  (The  upper  ridges  are  often  a  little 
effaced  by  the  punctures.)  Abdomen  smooth,  ovalo-conical, 
covered  with  fine  scattered  punctures;  the  first  segment  perfectly 
sessile,  truncated  before,  punctured  on  its  anterior  face,  as  wide 
as  the  2d  and  divided  by  a  groove  on  its  upper  face  ;  the  2d 
quite  strongly  punctured  with  separated  points,  more  and  more 
dense  toward  the  posterior  border. 

Insect  black,  shining ;  two  great  spots  on  the  prothorax,  the 
post-scutel  and  the  first  segment  of  the  abdomen  alx)ve,  whitish. 
Wings  of  a  black  violet. 

9.  Clypeus  black,  pyriform,  punctured,  terminated  by  two 
dentiform,  diverging,  carinated  angles. 

S.  Clypeus  whitish,  margined  with  black,  terminated  by  two 
separated  teeth,  divided  by  a  wide  slightly  concave  border. 
Antennae  terminated  by  a  hook. 


*  Th«  description  of  LiniiCus  is  incomplete,  tliat  of  Fabric! ns  tonclied 
with  error,  and  tlie  name  has  two  typographical  faults  in  the  Sysi,  Piez. 
Yet  there  can  \ye  no  doubt  regarding  the  specieft.  Linnd  has  counted  a<t 
teeth  the  two  angles  at  bottom  of  metathorax  which  receive  the  articulation 
of  the  abdomen.  Fahricius  does  not  notice  the  metathoracic  teetli, 
donbtless  becan^^e  the  abdomen,  raised  ai\^  pressed  against  it,  concealed 
them  from  his  sight. 


134  HYMENOPTERA    OF   AMERICA.  [PART  T. 

Var.  Scutel  and  metathorax  with  two  whitish  spots. 

Mess.  a.  dijf. — The  Monohia  A-dens  is  very  diflBcult  to  distin- 
guish from  the  Odynerus  bidens;  however,  one  can  always 
recognize  it — 1st,  by  its  clypeiis  armed  with  tw'o  teeth  S,  with 
two  salient  angles  9;  2d,  by  its  abdomen,  punctured  more 
strongly  and  throughout,  especially  on  the  anterior  face  of  the 
first  segment  and  upon  the  second  which  does  not  offer  an  arcuate 
band  of  strong  punctures  along  its  border;  3d,  by  its  maxillary 
palpi  which  have  but  five  articles  and  the  labial  having  the  4th 
article  rudimentary  and  soldered  upon  the  third.  Compare  also 
Odynerus  quadrisectus. 

I/ab.  The  United  States.  A  species  common  in  all  the 
eastern  part  of  the  country. 

I  possess  a  great  number  of  specimens  taken  in  all  the  Eastern 
States,  in  New  England  (Norton),  in  Illinois  (Walch,  Kenni- 
cott),  in  Tennessee  (Freudenreich-P^alconnet,  Fuchs),  in  South 
Carolina,  Louisiana  (author),  Florida  (Norton). 

B.  Abdomen  ovalo-conical ;  the  fird  segment  more  roundedy  less 
truncate y  less  sessile.  Metathorax  rounded;  its  concavity 
not  bordered  above  by  trenchant  ridges, 

a.    On  each  side  of  metafhorax  a  dentiform  angle. 

6.  m.  angulosa  Sacss. — Valida,  nigra,  punctata;  cljpeo  J  piriformi, 
punt'tato,  infere  striato,  Bubbicarinato,  apice  biangulato,  ^  apioe 
truncato  ;  metanoto  velntino,  bidentato,  excnvatioue  punctata  instracto, 
nullouiodo  acute  margiuata;  abdomine  ovato-couico,  sericeo,  metanoti 
angulis  ntrinqne  fascia  lateral!  aurantlaca;  genibua,  tibiis  «t  tarsis 
prsecipue  anticis,  testaceo-variis  ;  alis  fusoo-cjaneis. 

^  .  Antennis  subtus  ferrugineis,  scapi  fascia  flava  ;  tarsis  subtns  sulfureis. 

Monobia  angulosa  Sauss.  Vespides,  I,  98,  6;  pi.  xv,  fig.  5  (1852)  ;  III,  169. 

Total  length,  23  mm. ;  wing,  18  mm. 

Large.  Clypeus  strongly  punctured,  almost  in  stria; ;  pyri- 
forni,  at  the  extremity  truncate,  almost  biangulate.  Between  the 
antenna;  is  a  kind  of  tubercle,  grooved  above.  Metathorax  form- 
ing on  each  side  a  compressed  tooth;  the  concavity  a  little  striate 
and  punctured,  but  the  superior  edges  effaced ;  roughly  punctured. 
Head  and  thorax  deuvsely  punctured;  the  metathorax  very  rugose 
above.  Abdomen  conical  as  among  the  true  Rhynchium,  shining, 
punctures  scattered ;  the  border  of  the  2d  segment  and  the  fol- 
lowing on  the  contrary  very  densely  punctured,  dull. 
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Body  black  with  grny-silky  reflections.  Two  spots  on  meta- 
tliorax  prolonged  as  lines  on  the  inferior  ridges,  pale  orange-yel- 
low, or  yellow.  Wings  black,  with  violaceous  reflections.  (Mexico.) 

Var.  a.  Tarsi  and  anterior  tibiie  rather  ferruginous.  The  first 
abdominal  segment  adorned  on  each  side  with  a  yellowish  margin. 
(Brazil.) 

b.  Mandibles  and  extremity  of  clypeus  brown  ferruginous. 

c.  Metathorax  black ;  only  its  inferior  ridges  yellow.   (Surinam.) 

d.  The  metathoracic  cavity  more  or  less  punctured. 

%,  Smaller.  Clypeus  black,  punctured,  rather  short;  its  infe- 
rior border  broadly  truncate,  or  a  little  concave  with  its  angles 
rather  projecting.  Antennie  slender,  armed  with  a  terminal 
hook;  beneath  ferruginous;  the  scape  with  a  yellow  line.  Often 
a  yellow  spot  between  the  antenna).  Anterior  margin  of  pro- 
thorax  rather  concave.  The  angles  of  the  metathorax  blunt. 
Wing  scales  brownish.  Tarsi  sulphur-yellow,  with  a  brown  line 
on  their  superior  face.     (Brazil.) 

liess.  a,  diff, — This  is  sufficiently  distinguished  from  M'.  bian- 
gulata  by  its  more  rugose  clypeus  and  the  punctuation  of  its 
abdomen,  for  in  this  the  border  of  segments  2d  and  3d  is 
shining,  testaceous ;  and  the  segments  3d-5th  are  not  more 
punctate  than  the  1st  and  2d. 

Hah,  Mexico  (Orizaba)  and  South  America. 

V.  iVI. 'bianj^nlata  n.  ftp.  (Fig.  12, 12n.)—Vali<la,  nigra,  pnnctata;  J/. 
angulosm  affiuissima  ;  metaiioto  vaKle  ext-avato,  fovt^ola  nitida  teaniter 
punctata  instructo  et  ntrinque  angiilato ;  in.icula  froutali  et  fiubalari, 
puneto  post-oculari,  maculis  2  nietanoti  fasciaque  interrupta  in  pronoto 
et  abdominis  seguientorum  margine  1,  2,  fulvis ;  alis  fusoo-cyaneid. 

Total  length,  19  mm. ;  wing,  IC  mm. 

9.  Large.  Head  and  thorax  cribrose  with  punctures;  meta- 
thorax velvety,  oflVring  a  circular  concavity,  deep,  smooth,  and 
finely  punctured,  but  which  is  not  bordered  at  the  summit  except 
by  some  depressed  ridges ;  on  each  side  a  shaq)  dentiform  angle 
is  placed  without  the  concavity.  Abdomen  smooth,  sericeous, 
ovalo-conical ;  the  first  segment  a  little  narrower  than  the  second, 
rounded  ;  the  2d  and  3d  segments  both  off*ering  along  their  border 
a  line  which  forms  a  so])aration  like  a  second  border. 

Insect  black,  clothed  with  a  fine  gray  pile.  Scape  of  the 
antennae  more  or  less  ferruginous  beneath.     A  spot  on  the  face, 
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a  point  behind  the  summit  of  each  eye,  two  spots  or  an  incomplete 
border  on  prothorax,  a  spot  under  the  wing  and  two  on  meta- 
thorax,  pale  yellow;  first  abdominal  segment  ornamented  with  a 
border  of  the  same  color,  interrupted  in  the  middle  and  extending 
along  the  sides ;  the  2d  and  3d  having  their  border  brownish,  the 
2d  beyond  being  ornamented  with  a  pale  yellow  border,  inter- 
rupted and  submargiual.  Coxae  2d  and  3d  spotted  with  yellow ; 
anterior  tibiae  and  tarsi  varied  with  ferruginous ;  the  hair  of  the 
legs  a  little  golden.     Wings  brown,  with  violet  reflections. 

Bess.  a.  cliff. — This  Monobia  differs  from  31.  angulosa  by  its 
clypeus,  which  presents  a  flat  surface,  bordered  by  two  little 
arcnate,  convergent  ridges,  which  end  in  meeting  the  two  denti- 
form terminal  angles  of  the  clypeus,  which  approach  nearer  than 
with  the  M.  angulosa,  where  the  ridges  are  straight ;  2d,  by 
the  deeper  concavity  of  the  metathorax ;  3d,  by  the  structure  of 
the  border  of  segments  2,  3,  of  which  one  sees  no  trace  in  the 
31.  angulosa. 

Hab.^Tho  torrid  parts  of  Mexico. 

8.  HI.  nigrlpennis  n.  sp. — Valida,  nigra,  valde  cribrata ;  clypeo  9 
apice  bidentato,  fulvo-niarginato  ;  metanoto  rugoso,  bidentato,  foveola 
punctata,  sed  baud  acute  margiuata  iustructo,  alia  nigris. 

Total  length,  20  mm. ;  wing,  15  mm. 

9.  Large.  Appearance  of  a  7?/i^>ic7iii/m.  Clypeus  pyri form, 
convex,  cribrose  with  coarse  pits,  terminated  by  two  dentiform 
angles.  Head  and  thorax  densely  and  coarsely  cribrose  ;  back 
convex;  anterior  margin  of  prothorax  crested;  post-scutel  punc- 
tured above;  its  posterior  face  coinciding  with  the  truncation  of 
the  metathorax.  This  last  rugose ;  its  concavity  distinct,  punc- 
tured, but  not  inclosed;  its  upper  edges  efl'aced  by  the  rugosities; 
on  each  side  is  a  spiniforra  tooth.  Abdomen  conical,  very  densely 
))unctured,  velvety ;  the  first  segment  nearly  as  wide  as  the  second, 
anteriorly  truncate,  but  not  presenting  any  distinct  edge;  the  2d 
moderately  long;  those  following  not  being  more  strongly  punc- 
tured. 

Insect  entirely  black,  velvety;  its  hairs  black;  the  feet  only  a 
little  grayish  ;  a  spot  on  upper  part  of  mandibles  and  a  line  along 
the  latero-inferior  borders  of  clypeus,  tawny.  Wings  black,  their 
terminal  border  only,  a  little  whitish. 

Bess.  a.  diff. — This  insect  much  resembles  the  3Ionohia  apt- 
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calipennif  aad  is  distiDguished  from  it  by  the  two  spines  of  the 
metatborax,  by  the  post-scutel  without  any  crest,  by  its  wings 
of  which  the  extremity  has  but  very  little  wliite,  etc. 

Uab,  The  hot  regions  of  Mexico.  I  have  taken  a  specimen 
near  Tampico. 

b,  Metathorax  without  distinct  spiniform  anghs. 

9*  ]9f«  apical ipen  1119  Sads9. — Nigra,  capite  et  tborace  densi^sime 
puiictatis ;  abdoiniue  ovato,  velntiiio,  tenuiter  panctato,  st^gineiitorum 
margiue  paulo  distinctius  ot  deiisiud  punctato;  capite  satis  niinuto ; 
clypeo  truncato,  subbideiitato  ;  tborace  antice  paulo  coarctato,  biaiigu- 
lato ;  poHt-scutello  paulum  transversim  cristato,  postice  tiuncato; 
metanoto  laevi,  trniicato,  lato,  rugoso,  in  medio  foveola  Isevi  instructo, 
Bed  ubiqne  rotundato,  cantbis  nullis,  et  iinlloniodo  bid«»ntato;  clypeo, 
mandibnlis,  spatip  post-oculari,  antennarum  scapo  subtus,  tibiis  anticis 
antice,  tarsis  anticis  apice  aiiguibusque,  rufis  ;  alia  uigris,  apice  albidis. 
9  •     Longit,  IG  mm. 

Monohia  apicalipetinis  Sauss.  Vespid.,  I,  98,  5  ;  pi.  xv,  fig.  6  (III,  168,  var.?) 

Hub,  South  America.    (Typus  in  actoris  museo.) 

This  species  ditters  from  the  M.  iiif/ri^jcfuiis,  by  its  strongly 

angulate  prothorax  and  by  its  rounded  metathorax. 

(I  found  in  Mexico  one  of  the  Apidx  which  could  very  easily 

be  confounded  with  this  Monohia.) 

C.  Abdomen  sUcjhthj  fusiform ^  enlarging  as  far  as  the  cjrtrcmih/ 
of  the  2d  segment;  the  1st  segment  a  little  funnel-shaped, 
divided  by  a  feeble  longitudinal  groove.     Thorax  lengthened. 

These  insects  have  the  appearance  of  Monteznmia  and  one 
would  readily  confound  that  with  those  of  this  genus,  were  it  not 
for  the  rudiment  of  the  4th  article  of  the  labial  palpi.  They  form 
the  transition  from  Montezumia,  and  one  can  almost  class  these 
with  that  genuH  from  the  format^n  of  their  body;  however,  the 
structure  of  their  palpi,  their  sessile  abdomen  having  the  first 
segment  in  form  of  a  bell  rather  than  funnel-shaped  and  above  all 
their  metathorax  excavated  and  bidentate,  assigns  them  their 
place  among  the  Monobia. 

lO.  Hi.  Tariabilis  n.  ap. — Ferrnginea,  dense  punctata  ;  clypeo  subbi- 
dentato;  metanoto  ferrnginoso,  foveolA  8triat&  et  utrinqiie  d»*nte  instructo ; 
ahdomine  baf^i  angnf^tiore,  sesmento  prinio  fiavo-limbato ;  capite  et 
mesonoto  nigro-variia  ;  alis  obscnri:;!,  viola.scentibus. 

Total  lengtb,  18  mm. ;  wing,  15  mm. 
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9.  Forms  of  a  Monlezximia.  Clypeus  pjriform,  strongly 
punctured,  bicariuate  laterally,  terminated  by  two  angles  or  teetb. 
Head  and  tborax  very  densely  punctured ;  vertex  oflfering  a 
depression  on  its  hinder  part.  Thorax  rather  elongate,  slightly 
velvety  ;  metathorax  extending  a  little  beyond  the  scutellum, 
very  coarsely  and  densely  punctured  above,  wrinkled,  velvety ; 
its  concavity  striate,  limited  by  edges,  not  very  apparent,  because 
of  the  convex  form  of  the  two  superior  cheeks  of  the  metathorax  ; 
and  offering  on  each  side  a  dentiform  angle.  Abdomen  silky, 
almost  velvety,  punctured ;  its  width  augmenting  as  far  as  the 
extremity  of  the  2d  segment;  first  segment  narrower  than  the 
second,  slightly  funnel-shaped,  and  divided  above  by  a  groove ; 
margin  of  the  2d  a  little  bordered  and  densely  punctured,  as  also 
those  following. 

Insect  ferruginous.  Antennae  black  above  in  their  second 
moiety;  face  varied  with  black;  forehead  and  vertex  black,  with 
a  ferruginous  arc.  Thorax  varied  with  black  beneath;  mcsotho- 
thorax  varied  with  black  above  on  a  red  ground  (or  black  varied 
with  ferruginous) ;  abdomen  fulvo-velutinous,  silky ;  base  of  2d 
segment  obscure;  border  of  the  1st  yellow.  Wings  brown,  with 
golden  and  violet  reflections. 

lieiis.  a.  dijf. — This  species  much  resembles  the  J/,  egregiay  but 
the  1st  segment  of  the  abdomen  is  longer  and  the  metathoracic 
concavity  is  smaller  and  less  flattened.  The  metathorax  is  more 
convex  at  sunmiit  and  the  thorax  is  more  punctured.  The  colors 
are,  without  doubt,  variable.  It  has  much  the  same  form  as  M. 
californicaj  but  the  body  is  much  more  punctured ;  the  abdomen 
densely  so. 

Hab,  Mexico.  Oriental  part.  I  caught  a  9  in  the  valley  of 
Cordova. 

11*  TVt*  egregia  Sadss. — Statural  J/,  variabilis  et  illi  couformis  ;  dense 
punctata;  metauoto  supra  uiinus  couvexo, foveola  latiore,  valde  striata 
utrinqne  deute  arniata ;  abdominis  primo  segmento  breviore,  autice 
truncato;  capite,  thorace  et  abd.  primo  segmento,  nigris ;  sogmentis 
reliquis  ruGs  ;  clypeo,  mandibulis,  autennis,  orbitis  et  in  vertioe  fascia 
arcuata,  pronoto,  scutt'IIis,  tegulis,  lineoli.^  2  mesonoti,  macula  snbalari, 
lineolis  2  in  metanoti  cnnthis,  tibiis,  tarsis  abdominisque  segmentorum 
limbo,  anrantiacis ;  alis  ferrugineis.      9  • 

Variat.  Pronoto  llavo-raarginato. 

Monnhia  egregia  Sauss.  Vespides,  III,  1C8,  60;  pi.  iv,  fig.  5,  9  (li*64). 

Hah.  The  Antilles? 
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Gen.  ]VORTO\IA  (Mini). 

Mandibles  lengthened,  dentate  or  lobate. 

Lip  and  Jaws  lengthened ;  labial  palpi  composed  of  four 
artieles ;  the  first  three  armed  with  long  hairs ;  maxillary  palpi 
composed  of  six  artieles. 

Cbj^x'us  pyriform,  truncate  or  emarginate. 

Abdomen  having  its  first  segment  retracted,  funnel-shaped  or 
subcampanulate,  subbidentate  in  the  middle. 

Metathorax  short,  convex,  its  groove  shallow,  flattened  behind, 
its  lateral  edges  distinct. 

The  remainder  as  in  the  Monfezumia, 

This  type  establishes  the  transition  of  Odynerus  to  Eumenes. 

The  organs  of  the  mouth  are  almost  the  8anie  as  in  Eumenes 
and  OdyncruSy  but  the  body  has  the  form  to  which  it  inclines  in 
Monffzumia,  the  first  segment  being  funnel-shaped,  not  sessile,  as 
in  OdyneruSj  but  not  contracted  into  a  petiole  as  in  Eumcnes, 

\.  iir.  Intermedia  Sauss. 

Odynt\Tu%  intermedius  Sauss.  Ve£:pides,  I,  155,  39;  pi.  zvii,  fig.  I,  III,  224 
(1852;. 

Hab.  Southern  Europe. 

3*  N*  Aymmorplia  SArsB. — Nigra,  nitida,  dense  pnnctata ;  cljppo  9 
snbt'uiarginato,  ^  integro  flavo;  aiiteimis  subtui  fernigi'neiM,  scapo  % 
fascia  flava ;  niesonoto  bisulcato,  nif  tanoto  medio  foveolatn,  pronoto 
medio  alxlomiuisque  Begmeiitorum  liiiibo  ^  1-3,  9  1*  2,  limbo,  flavisi; 
segmeiitis  2,  3  margine  subrefiexo;  tibiis  et  tarsia  ilavis ;  alls  fasco- 
Tiolaceid. 

Odynerus  symmorphus  Sauss.  Vespides,  III,  246,  119  (1854). 

Total  leugth,  17  mm. ;  wing,  14  mm. 

9.  Clypcus  black;  oval,  convex,  punctured;  its  inferior  border 
channelled,  terminated  by  a  slender  and  shining,  subemarginate, 
Bubbilobatc  lamina;  between  the  antenna)  a  little  transverse 
tubercle  or  carina.  On  the  vertex  is  a  transverse  depression. 
Thorax  moderate,  ovate.  IToad  and  thorax  punctured  and 
clothed  with  a  ferruginous  pile;  mesothorax  marked  on  the 
posterior  part  of  its  disk  with  two  or  four  longitudinal  grooves; 
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metathorax  small,  very  strongly  aud  densely  punetured,  offering 
in  the  middle  a  little  excavation,  distinctly  striate.  Abdomen 
smooth,  shining;  the  first  segment  funnel-shaped,  subcampanu- 
late,  subpediculate,  bidentatc,  strongly  punctured  and  divided 
above  by  a  distinct  groove  ;  border  of  the  second  and  following 
segments  densely  punctured;  the  margin  of  the  second  aud  third 
slightly  upturned. 

Insect  black,  shining.  Antenna?  ferruginous  beneath.  Wing 
scales  ferruginous,  at  times  marked  with  yellow.  A  point  behind 
each  eye,  a  mark  on  middle  of  prothorax  and  border  of  segments 
1,  2,  yellow;  the  border  of  the  first  enlarged  in  the  middle; 
border  of  third  segment  piceous;  tibia?  and  tarsi  yellow.  Wings 
of  a  transparent  brown,  with  beautiful  violet  reflections. 

% .  Clypeus  wide,  truncate,  yellow.  A  mark  on  the  front  and 
a  line  on  the  scape  of  antennje,  yellow;  their  hook  ferruginous; 
the  third  abdominal  segment  often  bordered  with  yellow. 

Var,  No  spot  on  the  front,  nor  yellow  border  on  the  second 
abdominal  segment  (Florida). 

Hab.  The  eastern  United  States,  Florida,  New  York,  Con- 
necticut (3  9,  3  ^,  E.  Norton). 

3.  jy.Tolteca  n.  sp.  (Fig.  13, 13a.) — Ferruginea,  fulvo-hirsnta,  Bparse' 
punctato-cribrata;  clypeo  bideutato;  thorace  9  dilatato,  latissimo, 
maximo,  depresso ;  %  normali ;  abdoinine  velutino,  punctato,  primo 
segmeuto  infnndibulifornii,  supra  liuea  impressa  partito;  secnudo  duplo 
latiore,  tnargine  reflexo ;  auteunis  ultra  4*"  articuluui  supra  nigris;  alia 
ferrugiiieis,  frequenter  cyaiiesceiitibus. 

Variat,  Vertice,  mesonoto,  thorace  subtus,  abd.  segmeutis  basi,  nigris  ; 
segraentis  flavo-limbatis;  corpore  flavo  raaculato. 

% .  Minor ;  clypeo  polygonali,  flavo ;  autennaruui  uuuiuo  ferrugineo. 

9 .  Total  b'ngth,  22  mm. ;  wing,  17  mm. 
%  .  Total  length,  18  mm. ;  wing,  13  mm. 

9 .  Insect  very  stout,  wide  and  depressed.  Labial  palpi  com- 
posed of  four  articles ;  the  fourth  quite  small ;  the  maxillary,  of 
six  articles,  the  2d  and  3d  long  and  slender;  the  last  three  small. 
Clypeus  pyriform,  wide,  punctured,  offering  two  little  obtuse 
mammillie;  its  inferior  margin  thinned,  armed  with  two  little 
separated  lamellate  teeth.  Between  the  antennae  is  a  transverse 
carina,  almost  forming  a  little  tubercle.  Thorax  strongly  de- 
pressed, very  wide,  much  wider  than  high,  wider  than  the  abdo- 
men.    Scutellum  and  post-scutel  flat  and  depressed;  metathorax 
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rounded;  its  clieeks,  not  dilated,  separated  by  a  cavity  without 
distinct  margin;  on  eaeli  side  of  nietathorax,  the  lateral  edge  is 
quite  distinct.  Head  narrower  than  thorax.  Abdomen  strongly 
retracted  at  the  base  of  the  second  segment ;  the  first  subpedicu- 
late  at  the  base,  and  suddenly  eidarged,  parted  by  a  feebly  exca- 
vated line  near  its  border;  second  segment  and  often  the  third 
having  their  border  feebly  upturned.  Head  and  thorax  shining, 
wholly  cribrose  and  throughout  bristling  with  a  thick  tomentose, 
orange,  or  ferruginous  pile.  The  punctures  are  a  little  separated 
and  the  nietathorax  hardly  rugose,  but  shining  and  punctured, 
like  the  rest  of  the  thorax.     Abdomen  velvetv,  satin-like. 

Insect  ferruginous;  some  varying  black  colors  in  the  sutures 
of  the  thorax  and  on  the  vertex.  Antenna;  black  above,  beyond 
the  fourth  article.  JMesothorax  often  black  with  two  ferruginous 
lines,  either  arcuate  or  terminating  with  a  hook.  Base  of  the 
abdominal  segments  often  blackish  and  their  border  often  yellow. 
Legs  ferruginous  with  the  tarsi  yellowish.  Wings  ferruginous, 
washed  with  gray,  with  their  terminal  border  nmrgincd  with 
brown,  and  brilliant  with  beautiful  golden  reflections.  Wings 
ferruginous  or  grayish,  with  purple  reflections. 

%.  Smaller  ;  offering  nothing  very  strikingin  form,  the  thorax 
not  being  inordinately  wide  as  in  the  9;  puncturatiou  a  little 
stronger.  Face  oflering  a  little  vertical  carina,  which  extends  to 
a  little  frontal  tuberch*  on  the  dypeus ;  nietathorax  more  rugose, 
garnished  with  a  pile  of  gray  hair;  i)ody  a  little  .less  hirsute, 
thonix  shorter;  abdomen  more  slender;  the  first  segment  more 
lengthened,  almost  pyriform ;  more  strongly  punctured. 

Clypeus  yellow,  jKjlygonal ;  its  inferior  border  with  two  little 
separated  teeth.  Hook  of  the  antennas  ferruginous;  orbits  often 
bordered  with  yellow,  scape  of  the  antennie  often  yellow  beneath. 
Face,  vertex,  mesothorax,  and  middle  of  nietathorax  often  black; 
border  of  the  second  and  third  segments  strongly  upturned;  all 
the  abdominal  segments  bordered  with  yellow.  Wings  subhya- 
line  or  amber  colored  or  smoky,  with  violet  reflections. 

Var.  9%. — a.  The  thorax  underneath  black;  abdomen  either 
ferruginous  or  having  the  segments  bordered  with  yellow. 

b.  Black ;  mandibles,  lip,  a  spot  beneath  the  antenna?,  and  a 
line  behind  the  eye,  yellow;  prothorax  ferruginous,  with  a  yellow 
mark  in  the  middle  ;  two  dots  on  the-scutel  and  post-scutel  yel- 
low; metathorax  ferruginous  on  both  side,  with  its  inferior  edges 
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yellow;  border  of  segments  1-3  yellow,  the  following  ferruginous; 
the  sides  of  the  second  segment  chestnut-brown  or  ferruginous. 
(Cordova.)     The  colors  are  very  variable. 

c.  (Highly-colored  livery.)  Forehead  and  vertex  black,  with  a 
yellow  spot  between  the  antennoe.  Thorax  blackish  or  black, 
with  the  prothorax,  two  lines  on  the  mesothorax,  two  spots  or  a 
band  on  the  scutcl,  and  the  sides  of  metathorax,  rufous ;  post- 
scutel  yellow.  The  first  abdominal  segment  blackish,  with  two 
rufous  spots,  or  a  band,  and  the  hind  margin  yellow ;  the  rest 
of  the  abdomen  brown-rufous,  with  yellow  margins.  Feet  black 
at  base.  Wings  smoky,  of  a  blackish-yellow  with  a  golden 
reflection. — %,  Clypeus  yellow,  with  a  rufous  shading. 

Jtess.  a.  diff, — The  females  are  remarkable  for  the  flatness  of 
the  scutels  and  of  metathorax ;  for  the  separated  punctures  and 
the  body  hirsute  with  tawny  hair  almost  as  among  the  hairy 
insects.  As  regards  color  this  exactly  resembles  the  Odynerus 
tuber culiceps,  and  approaches  very  much  the  Montezumia  Brasili- 
ensis  and  viacrocephala  in  form  and  in  the  ferruginous  color. 

Hab.  The  hot  and  the  temperate  regions  of  Mexico.  I  have 
taken  diverse  specimens  of  this  interesting  insect  in  the  valley  of 
Meztitlan  (eastern  Cordillera),  at  Morelia,  and  at  Pazcuaro 
(Michoacan). 

Gen.  RHY.irCHllJllI  Latb. 

Hygchium  Spinola,  Latr.,  Say,  Lep.,  St.  Faro. 
Rhynchium  S  vuss. 

This  genus  is  so  unnatural,  that  if  one  did  not  feel  the  necessity 
of  separating  as  many  species  as  possible  from  the  large  genus 
OdijnernSy  I  should  have  abandoned  it. 

Indeed  the  Rhynchium  only  difl*er  from  the  Odynerus  by  their 
large  size,  in  the  conical  form  of  the  abdomen,  and  in  the  length- 
ening of  the  maxillary  palpi,  of  which  the  second  and  third  joints 
are  long  and  slender,  while  the  last  three  taken  together  are  not 
longer  than  the  third.  But  this  latter  character  seems  to  accord 
rather  with  the  large  size  of  the  insect  than  with  its  peculiar 
form  Several  Odyneri  have  a  tendency  to  this,  as  for  instance 
the  0.  luviuosus,  which,  however,  differs  in  having  the  first  seg- 
ment shrunken  and  the  abdomen  not  conic.  We  cannot  say, 
therefore,  where  the  genus  is  to  be  limited. 

As  to  the  conic  form  of  the  abdomen,  it  is  met  with  in  a  great 
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nambcr  of  species  of  true  Odijnerus,  of  wliich,  however,  the  pal- 
pular  articulations  diminish  quite  roguhirly  in  size  from  the  first 
to  the  fifth  (0.  truncaiuSy  0.  na»idenSy  etc.),  so  that  this  forma- 
tion is  not  sufficient  to  characterize  the  genus. 

The  true  lihynchium  belong  especially  to  Africa.  I  know  in 
America  but  one  species  which  can  figure  in  this  group  ;  it  is  the 
Rh.  dorsale  Fah.,  but  even  this  species  has  not  entirely  the  same 
palpi  with  the  lihynchium^  for  the  last  three  articles  are  too  largo 
and  the  third  is  relatively  too  short.  The  Odynerus  Jurtuosus 
might  from  its  palpi  figure  as  well  in  the  genus  lihynchium^  as 
the  lih,  dorsal e. 

Beside  this,  if  the  smallness  of  the  last  three  and  the  lengthen- 
ing of  the  second  and  third  palpnlar  joint  should  separate 
gcnerically  the  insect  so  distinguished,  it  would  be  necessary  to 
form  quite  a  corresponding  genus  of  the  great  African  and  Asiatic 
£umenes  (tnde  Saussure  Vespida;,  I ;  pi  iv,  fig.  2,  6),  and  sepa- 
rate gcnerically,  y.  t.,  the  U.  conicus  from  the  E.  coanguistatUi<^ 
which  would  be  an  impossibility.  I  see,  therefore,  no  need  of 
adopting  the  genus  lihynchium  in  the  description  of  the  Ameri- 
can fauna,  the  utility  of  doing  which  appears  the  less  as  it  would 
only  free  the  genus  Odynerus  from  one  species.  I  have  couse- 
qneutly  left  this  species  in  the  latter  geuus.^ 

1*  Rll.  dorsale  Fabr. — (Vide  Odynerus  dorsalis,  p.  257). 

Gen.  ODYNERL'S  Latr. 

Abdomen  sessile  or  subsessile.  Labial  paljn  4-articulate. 
Maxillary  2)aljn  6-articulate.  Mandibles  elongate,  as  in  Eu- 
meneSf  more  or  less  toothed.  The  second  cubital  cell  not  petio- 
late. 

This  genus  may  be  distinguished  by  its  elongated  mandibles  and 
sessile  abdomen.  In  numerous  species,  however,  the  abdomen  is 
Bubpedunculate,  that  is,  the  first  segment  is  rather  funnel-shaped. 


'  In  my  Studies  on  the  Families  of  the  Vespidtr  I  also  described  as  an 
American  Rhynchium  the  lih,  limhatum,  p.  117,  27;  pi.  zv,  fig.  10  (not  9). 
Bat  this  type,  now  in  my  possession,  in  conseqnence  of  the  acquisition  of 
the  collection  of  the  late  M.  dc  Romand,  appears  to  me  incontestably 
Asiatic.     Like  many  others  in  this  collection,  it  bore  a  wrong  label. 
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but  never  as  mucli  petiolated  as  in  EumeneSy  the  base  only  of  the 
first  segment  being  slender,  if  at  all,  while  its  extremity  always 
envelops  the  base  of  the  2d  segment.  The  form  of  the  diflferent 
parts  of  the  body  is  quite  variable.  The  thorax  is  short  or  elon- 
gate, angulate  or  rounded,  the  abdomen  may  be  thick  or  slender, 
quite  conical  and  sessile  or  sessile  and  not  conical,  but  ovate  and 
cylindrical ;  it  becomes  also  subpetiolate,  the  first  segment  being 
more  cup-shaped  or  campanulate.  The  abdomen  is  also  often 
attenuated  anteriorly  and  posteriorly,  which  makes  it  spindle- 
shaped,  etc.  Several  of  these  forms  make  transitions  to  other 
genera.  In  Odynerus,  as  in  all  the  genera  with  more  or  less 
sessile  abdomen,  the  styliform  appendages  at  the  end  of  the  poste- 
rior tibiic  are  not  as  much  developed  as  in  the  petiolate  genera. 
The  exterior  spine  of  the  hinder  femora  is  always  small.  The 
0(Ji/nrrus  are  distinguished  :  from  Alantor  by  their  wings,  which 
have  the  2d  cubital  cell  not  petiolate  upon  the  radial  cell ;  from 
Plerovhilus  by  their  labial  palpi,  comparatively  small  and  not 
pectinate  or  feathery;  from  Muniezumia  by  a  different  facies  and 
by  the  composition  of  their  palpi;  from  Monobia  only  by  the 
formation  of  the  palpi. 

It  is  to  Norlonia  that  these  insects  have  the  most  similarity. 
They  differ  by  their  less  petiolate  abdomen  (really  not  petiolate) 
and  by  the  emarginate  or  variable  metathorax,  which  in  Norlonia 
remains  as  in  Eumrnes,  convex  and  stubbed. 

Nevertheless  it  would  be  difiicult  to  set  a  distinct  limit  between 
Odynerus  and  the  most  closely  allied  genera.    =  Ex.: — 

Tranfiitions  to  Alantor. — In  most  species  of  Odynerus  the  2d  , 
cubital  coll  has  a  little  radial  edge  which  makes  it  very  distinct 
from  Alaator,  but  in  some  intermediate  types  the  2d  cubital  cell 
becomes  quite  triangular,  only  touching  the  radial  cell  with  its 
anterior  angles.  This  is  really  quite  a  transition  to  Alastor^  but 
we  keep  the  intermediate  types  in  the  genus  Odynerus^  reserving 
for  the  genus  Alastor  only  the  species  in  which  the  2d  cubital 
cell  is  distinctly  petiolate  ui)on  the  radial  cell. 

Transitions  to  Pterochilus. — In  the  subgenus  Epipona,  the 
thorax  becomes  short  and  rounded,  the  abdomen  oval  and  de- 
pressed. The  whole  insect  assumes  quite  the  appearance  of  a 
Pterochilus  and  can  only  be  distinguished  by  its  normal  labial 
palpi. 

Transitions  to  Monobia. — As  said  above,  the  two  genera  can 
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only  be  distinguished  by  the  composition  of  the  palpi,  which  are 
not  4-  and  G-jointed  in  Monohia^  as  in  Odi/nerus. 

TransilionH  to  Montezumia. — A  few  Odyneri  take  the  appear- 
ance of  Montezumia^  tlie  Grst  abdominal  segment  becoming  quite 
funnel-shaped  (0.  tapienidH,  etc.).  In  this  ease  they  can  only  be 
distinguished  by  the  exaaiination  of  the  palpi.  13ut  in  general 
the  faeies  is  very  different  in  Odynerus. 

Transitions  to  Nortonia. — A  number  of  Odynerus  have  the 
abdomen  subpetiolate,  the  first  abdominal  segment  becoming 
elongate.  This  is  especially  the  case  in  the  species  of  the  sub- 
genus Odynerus,  Division  Hypodijnerus.  These  form  a  regular 
transition  to  Nortonia,  and  are  only  distinguished  by  their 
appearance  and  more  angnlate  nietathorax;  the  first  segment  has 
also  a  more  triangular,  depressed,  and  gibbous  form,  not  being 
funnel-shaped  in  the  same  way.  In  Nortonia  it  is  properly 
funnel-shaj)ed.  In  Hypodyuerus  a  sort  of  petiole  only  is  formed 
by  the  anterior  face  of  the  first  abdominal  segment.  Nortonia  is 
quite  intermediate  between  Odynerus  and  Uumenes,  while  Hypo* 
dynerus  quite  connects  itself  with  Odynerus  by  decided  transi- 
tions, and  has  the  thorax  very  different  from  Eumenes.  Indeed 
in  Nortonia  the  petiole  cannot  be  doubted  when  the  abdomen  is 
elevated;  while  in  Hypodynerus,  when  the  abdomen  is  raised, 
the  anterior  face  of  the  first  segment  is  applied  against  the  meta- 
tborax  and  fits  against  it,  and  one  can  only  see  the  upper  face  of 
the  segment,  which  is  quite  transverse  and  which  causes  the 
abdomen  to  appear  quite  sessile. 

Though  it  is  not  possible  to  define  a  trenchant  limit  between 
Nortonia  and  Odynerus,  yet  as  the  most  changeable  typts  are 
not  American,  it  would  be  superfluous  to  insist  upon  this  point. 

Geographical  distribution, — The  genus  Odynerus  is  much  the 
greatest  among  the  Yespidaj,  and,  in  a  philosophical  point  of  view, 
one  might  take  it  for  the  stem  of  the  family. 

Judging  by  the  numerous  species  which  have  been  found  in  the 
countries  already  explored ;  by  the  number  known  in  North 
America  and  in  Europe ;  by  the  numerous  species  which  have 
resulted  from  my  researches  in  Mexico  (although  I  could  only 
give  to  it  very  little  time),  and  by  what  other  travellers  have 
brought  from  various  parts  of  the  world,  it  is  beyond  doubt  that 
there  exist  more  than  a  thousand  species  of  Odynerus,  and 
10 


146  HYMEXOPTERA    OF   AMEB.ICA.  [PAET  I 

perhaps  nearly  double  this  number,  for  there  is  no  region  of  the 
globe  which  does  not  offer  an  abundance  of  these  insects. 
•  Therefore  the  prospect  of  the  future  leads  us  to  stc  riches 
which  by  their  very  abundance  will  bring  the  entomologist  to 
desperation  in  keeping  the  genus  Odynerus  out  of  a  general  chaos. 

Among  the  so  various  forms  of  this  group,  some  are  charac- 
teristic of  general  zoological  groups,  which  form  natural  subdivi- 
sions of  the  genus.  These  forms  present  themselves  on  several 
continents  and  are  not  peculiar  to  all  the  species  of  one  continent. 
Other  forms  are,  on  the  contrary,  so  to  speak,  mere  geographical 
impressions,  which  belong  to  particular  regions  of  the  globe, 
which  stamp  their  character  upon  all  the  species  of  those  locali- 
ties, through  all  the  genera,  but  are  not  to  be  found  in  other 
countries. 

Examples  ofmodification  in  the  first  way. — {General  zoologi- 
cal modification,  special  to  one  or  several  genera,  but  not  peculiar 
to  one  country.) 

a.  The  modification  of  the  first  segment  of  the  abdomen,  taking 
a  transverse  suture  (subgenus  Ancistrocerus  and  Symmorphus) 
is  to  be  found  on  the  whole  globe.  It  forms  quite  a  zoological 
group,  repeated  in  Odynerus  and  in  Alastor, 

b.  The  modification  of  the  antenna)  of  the  males  simple,  not 
taking  a  terminal  hook.  This  is  to  be  found  amid  the  Odyneri 
with  a  sutural  first  segment,  in  Symmorphus.  The  Symmorphus 
are  spread  over  the  northern  hemisphere,  mixed  up  with  Odyneri 
having  hooked  antenna). 

c.  This  same  character  of  the  %  antennae  destitnte  of  a  hook 
appears  also  in  the  true  Odyneri^  where  it  forms  the  division 
Pachodynerus,  but  in  those  insects  it  is  already  a  more  geogra- 
phical character,  for  the  Pachodynerus  is  a  special  American  type 
spread  over  the  new  continent,  and  is  particularly  abundant  in 
the  central  parts.  But,  though  quite  American,  it  is  not  exclu- 
sively a  geographical  gronp,  for  in  America  it  is  mixed  with 
Odyneri  of  other  groups. 

This  same  character  also  presents  itself  and  much  in  the  same 
way  in  the  genus  Evmenes  where  it  forms  the  Division  Omicron, 
resuming  the  species  with  simple  %  antennre  and  has  just  the 
same  geographical  type  as  Pachodynerus,  being  only  American, 
but  also  mingled  in  America  with  the  hooked  Eumenes.     This 
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character  is  a  rccfnlar  zoolojrical  one,  for  it  adTaiices  together  with 
a  thick  and  short  ihorax  in  hotli  gcTiera. 

Ej:avi])leH  of  the  srco)id  vwdijiralion. — (Local  geographical 
modification,  not  peculiar  to  one  or  several  genera,  but  quite 
special  to  one  conntry.) 

a.  As  a  very  striking  cxaniple  in  this  way,  one  could  not  choose 
belter  than  in  tiie  group  of  ('liilian  Vespidaj.  This  forms  quite 
a  rcniarkahle  collection  of  species,  all  having  the  same  very 
striking  appearance.  Indeed,  all  the  Chilian  Vespida\  to  what- 
ever genus  they  Ixdong,  have  the  same  peculiar  livery;  black, 
with  long  black  hair  and  whitish  ornaments;  with  rufous  or  black 
feet,  rufous  wings  obscure  at  the  apex.  This  livery  (with  ita 
varieties)  is  so  striking,  that  one  may  at  the  first  look  distinguish 
a  Chilian  species,  and  this  facies  is  to  be  found  in  all  the  genera, 
Odynerua,  Oaijella,  Ctcnorhilus,  Alastor,  etc.  The  forms  of  the  . 
body,  although  quite  variable,  are  also  very  characteristic  in  their 
appearance.  Jn  the  Chilian  true  Odijnerua  they  even  become  bo 
very  peculiar  that  we  have  been  forced  to  make  for  them  the 
Division  I/i/podi/nerus.  Nevertheless  this  is  not  properly  a 
zoological  group,  as  it  is  again  found  in  all  the  genera,  but  is 
evidently  only  a  stamp  of  the  country  which  every  si)ecie8  of  any 
genus  seems  to  receive  when  it  has  the  citizenship  of  that 
country. 

b.  The  species  which  populate  the  continuation  of  the  same 
region  in  the  north,  that  is,  the  occidental  side  of  the  Andes  of 
Ecuador  and  New  Granada,  have  also  a  peculiar  facies,  still 
similar  to  that  of  Chili,  but  more  approximate  to  the  common 
type  of  Odynerus.  *They  arc  still  hirsute  with  long  black  pile, 
black-velutinous,  but  the  ornaments  are  golden-yellow;  the  wings 
are  no  longer  ferruginous.  The  same  character  is  also  apparent 
in  other  genera  (f.  i.  Pachf/metirs  ventri<'Ot<a). 

c.  In  the  Antilles  the  Odvneri  are  more  marked,  and  have 
common  forms.  They  take  a  rich  livery,  with  numerous  orange- 
yellow  bands  and  spots.  The  same  modification  may  be  noticed 
in  all  the  other  genera  of  Vespidaj  in  this  i'egion,  even  in  the 
social  wasps. 

d.  In  the  Mexican  region  there  are  to  be  found  types,  with 
doll  rufous  colors  and  with  the  margin  of  the  2d  abdominal  seg- 
ment channelled  and  reflexed ;  the  Sterx^dj/firrus  become  quite 
abundant,  with  a  velutinous  bo<ly  (O.  huastt^rus,  otomitus^  etc)* 
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or  very  elongate,  naked,  with  white  ornaments  (totonacus,  chv 
chimecuSf  etc.).  But  nunaerous  species  have  also  the  normal 
forms. 

e.  In  the  United  States,  oriental  side,  the  Odyneri  and  all  the 
Vespidaj  take  the  same  characters  as  in  Europe,  as  to  forms  and 
coloration  ;  except  that  the  wings,  are  more  obscure. 

/.  In  the  prairies  of  the  southwest,  the  colors  grow  pale;  the 
black  passes  into  ferruginous. 

g.  On  the  occidental  coast  the  yellow  ornaments  become 
bright  sulphur-yellow  and  extend  over  a  great  part  of  the  body. 

These  considerations  of  the  geography  of  the  species,  and  con- 
versely on  the  modifications  which  follow  their  distribution,  have 
been  too  much  neglected  np  to  this  day.  They  have  a  high 
importance  in  the  study  of  the  origin  of  species,  and  they  require 
the  attention  of  entomologists,  who  alone  can  fix  them,  for  only 
those  who  have  much  to  do  with  numerous  insects  can  make  the 
frequent  and  minute  observations  which  enable  one  to  generalize 
rules  of  any  value.  And  if  entomology  does  not  dp  its  share  in 
helping  to  elucidate  the  questions  of  natural  philosophy,  it  will 
be  a  mere  amusement  of  amateurs  and  will  fall  to  the  lowest  rank 
of  the  science. 

ClassificcUion. — Notwithstanding  the  vastness  of  the  genus 
Odynerus  and  the  various  forms  which  it  offers,  one  cannot  well 
arrange  its  species  according  to  Sections,  which  are  easy  to  dis- 
cover. This  results,  first  from  the  multiplicity  of  the  transitions 
which  almost  insensibly  ally  each  form  with  several  others,  and 
often  conduct  from  one  form  to  another  in  various  ways ;  it  results 
also  from  the  multitude  of  details  of  form  which  make  their  appear- 
ance in  the  same  series,  creating  a  great  perplexity  in  subordi- 
nating the  characters  to  a  system.  Far  from  being  able  to 
establish  large  divisions,  to  be  subdivided  according  to  a  regular 
succession,  one  gets  lost  in  numberless  details  and  exceptions 
which  quite  disorganize  the  subdivisions,  so  that  it  can  only  be 
defined  by  loose  indications  in  which  the  reader  becomes  lost. 
This  I  must  say  for  excuse,  if  I  have  not  given  better  character- 
istics. 

The  evil  would  be  perfectly  irremediable  in  a  general  system 
of  the  Odyneri,  in  which  the  complication  would  become  quite  a 
sort  of  chaos,  as  each  continent  possesses  its  series  of  special 
forms,  with   numerous  ramifications,  beside   the  general  series 
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common  to  most  parts  of  tlio  globe.     The  evil  is  much  less  if 
the  fauna  of  one  continent- only  is  considered. 

The  only  groups  which  can  be  well  defined  arc  the  four 
snbffonera  which  Wcsmacl  has  indicated  and  which  we  have 
adopted  in  our  Etudes  sur  la  Fauiille  des  Vespides.*  These  sub- 
genera we  are  obliged  to  subdivide  again  to  justify  the  arrange- 
ment of  the  species,  bnt  it  is  prudent  to  say  that  these  subdivisions 
are  very  artificial,  and  that  one  must  not  trust  too  mui'h  to  the 
definitions  of  them,  because  of  the  difficulty  of  involving  in  them 
all  the  exceptional  forms,  as  well  as  of  giving  a  true  description 
of  the  details  of  the  forms. 

Definition  of  the  subgenera. 

A.  First  abdominal  segment  parted  by  a  transverse  satare. 

a.  First  abiiouiinal  segment  rather  funnel-shaped,  parted  by  a  deep 
longitudinal  groove;  antennae  of  the  males  simple,  that  is,  without 
a  terminal  hook.  Symmorphus, 

b.  First  ahdoniinal  segment  truncate  at  base,  not  parted  by  a  deep 
longitudinal  groove;  antenniB  of  the  males  terminated  by  a  hook. 

Ancislrocerus, 

B.  First  abdominal  segment  with  no  transverse  suture. 

c.  Thorax  more  or  less  square  anteriorly ;  abdomen  conical,  oval-conical 
or  spindle-shaped.  Odynerus. 

d.  Thorax  more  globular  or  oval,  rounded  posteriorly,  not  very  square 
anteriorly.  Abdomen  oval,  sobsessile,  more  or  less  depressed,  having 
tb«  same  form  as  in  Pterochilus  (snblentionlar).  Epiponus, 

The  last  two  sections  rather  overlap  each  other;  those  preced-* 
ing  are  more  defined  and  easier  to  distinguish.  All  of  the  four 
subgenera  are  represented  in  North  America.  The  4th  is  the 
only  one  which  has  not  yet  been  discovered  in  South  America. 
Although  these  groups  are  not  sharply  defined,  their  resi>ective 
repress; n tat ives  can  be  easily  distinguished  by  the  eye,  if  one  is 
thoroughly  familiar  with  their  facies.  The  only  very  embar- 
rassing types  are  those  which  unite  Odynerus  with  EpipoDU8,but 
they  arc  not  American. 

Determination  of  the  speaie*. 

We  must  here  say,  that,  the  most  important  specific  characters 
of  the  Odyneri  being  in  the  metathprax,  the  insects  must  be  pre- 
pared with  the  abdomen  bent  downward,  so  as  to  leave  the  hinder 


I  Comp.  this  work,  vol.  I,  p.  118-121. 
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face  of  metatborax  quite  free,  and  with  the  wings  removed  side- 
wise.  If  not  prepared  iu  this  way^  it  is  impossible  to  determine 
them  with  certainty.  Before  all  things,  one  must  thoroughly 
acquaint  himself  with  the  characters  of  the  metathora.K,  which  I 
will  briefly  repeat  for  this  purpose.* 

In  the  most  characteristic  type,  the  metathorax  is  truncate, 
together  with  tho  post-scutel;  its  hinder  face  is  excavated,  and 
the  excavation  or  hinder  plate  is  angulate,  forming  on  each  side 
a  lateral  dentiform  angle.*  The  concavity  is  also  margined  with 
sharp  ridges. — The  ridges  running  from  the  lateral  angles  up  to 
the  angles  of  the  post-scutel  are  the  supcrioi*  edges;  the  ridges 
running  from  the  lateral  angles  down  to  the  articulation  of  the 
abdomen,  are  the  inferior  edges. — Beside  these,  there  is  a  third 
sort  of  edge  placed  on  the  lateral  faces  of  metathora.v,  running 
from  the  lateral  angles  to  the  base  of  the  posterior  wing;  these 
are  the  lateral  edges.  There  should  be  no  confusion  between 
the  superior  ridges,  which,  seen  from  behind,  nmy  also  be  taken 
for  lateral  ridges.  The  superior  edges  are  often  rather  elevated, 
and  at  their  superior  extremities  are  separated  from  the  post- 
scutel  by  a  little  fissure  or  by  a  notch.  These  characters  become 
more  and  more  effaced  in  the  series  of  species  until  the  meta- 
thorax becomes  quite  convex,  rounded,  destitute  of  ridges,  except 
on  the  lateral  edges,  which  nearly  always  continue,  more  or  less. 
The  superior  ridges  become  less  salient,  no  longer  making  a  sort 
of  tooth  behind  the  post-scutel;  they  then  become  blunted  (0. 
doi^salis)',  or  quite  effaced  (O.  suJfureus,  pratensis)  \  finally, 
also,  the  lateral  angles  disappear.  In  another  series  the  mar- 
gins of  the  hinder  plate  of  mcsothorax  are  quite  arcuated,  and 
there  are  no  lateral  angles,  although  the  margins  are  very  sharp 
{().  Megaera,  turjns,  etc.)  ;  but,  nevertheless,  the  same  names  can 
be  applied  for  the  superior  and  inferior  part  of  the  marginal 
ridges.  These  circular  margins  also  become  more  and  more 
blunted  (0.  molestus),  until  the  metathorax  becomes  quite  con- 
vex, rounded,  as  in  the  preceding  case  (0.  leucomelas).  In  some 
cases  tho  lateral  ridges  are  continued  with  the  inferior  ridges, 
the  superior  ones  being  effaced,  etc.     (Numerous  Stenodyneri,) 


1  I  have  noticed  this  in  my  Etades  sar  hi  Famille  dea  Vespiiies,  vol.  Ill, 
p.  184;  pi.  xii,  fig.  1,2,3. 

<  Compare  Odyn,  Uidalgi,  Boscii,  dorsalis^  nasidens^  CubensiSf  copra,  etc. 
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In  conclusion,  1  must  add,  that  in  most  cases  it  is  impossible 
to  determine  a  species  in  this  large  gepus  with  certainty,  if  it  is 
not  represented  by  more  or  less  numerous  specimens,  because  the 
forms  of  tiie  mesotliorax  are  more  or  less  variable  in  the  same 
species.  One  must  also  make  the  determination  upon  females, 
the  males  being  less  distinctly  characterized.  They  must  be 
separated  by  the  eye  to  their  respective  females. 

Subgenus  SYMMORFHUS^  Wesm. 

Body  lengthened.  Abdomen  subscssile,  the  first  segment  funnel- 
shapedf  carrying  a  strong^  transverse  suture^  and  divided 
on  its  superior  face  by  a  deep,  longitudinal  groove.    Antennas 

thick;  those  of  the  males  simple,  with  no  terminal  hook, 

• 

The  insects  which  enter  into  this  group  inhabit  Europe  and 
America.  They  all  present  quite  a  similarity  in  form,  which  is 
the  reason  of  their  name.  Their  body  is  more  or  less  slender; 
the  clypeus  is  rounded,  a  little  hollowed;  the  thorax  is  lengthened, 
smooth,  but  traversed  i/i  all  its  length  by  two  arcuate  grooves ; 
the  post-scutel,  the  metathorax,  and  often  the  first  segment  of  the 
abdomen  are  rugose;  this  last,  while  it  is  funnel-shaped,  is  also 
truncated  anteriorly  before  the  suture  and  is,  in  consequence,  less 
petiolate  than  in  the  Kortonia.  One  notices  among  these  insects 
a  particular  marking ;  the  3d  abdominal  segment  often  loses  its 
bordering,  while  the  4th  preserves  it,  and  among  the  females  the 
clypeus,  while  it  does  not  become  wholly  black,  takes  at  the 
summit  a  yellow  medial  spot  and  not  two  lateral  spots  as  mostly 
in  Ancistrocerus. 

The  insects  of  this  group  are  very  easily  distinguished  by  their 
first  abdominal  segment  provided  with  a  suture  and  divided  by 
a  longitudinal  groove.  They  share  this  character  with  the 
Nortonia  only — the  short  thorax,  the  rounded  metathorax,  the 
more  pediculate  abdomen,  and  the  absence  of  the  suture  of  the 
first  segment  of  which,  suffice  for  a  distinction. 


»  In  my  Etudes  8ur  la  Famille  de«  Ve.-'pides  (T.  Ill,  p.  186),  I  have 
fiubsti luted  the  name  of  Protodynerus  for  that  of  Syiniiiorphus.  under  the 
belief  that  the  name  Symmorpha  had  been  employed  during  the  Hftme 
year.  But  an  the  two  terms  are  not  absolutely  identical,  it  seems  he;<t  to 
me  to  preserve  the  so-well-chosen  name  which  Mr.  Wesmael  proposes. 
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One  finds  iu  America  and  in  Europe  some  coi^€t<ponding 
species,  so  to  speak,  which  reproduce  in  each  coiHitry  the  same 
forms  and  the  same  distribution  of  colors. 

a.  Segments  1-4  cf  the  abdomen  bordered  with  yellow. 

1*  8*  Wal^iliiaiiUS  n.  Fp. — Niger,  punctatus,  gracilis,  posUoutello  et 
inetauoto  rugosid  ;  mesouoto  spars**,  Bcutello  crasdius,  abdominis  primo 
segmeiito  grosse,  puiutatid ;  pnncto  frontali  et  post-oculari,  macalis  2 
prouoti,  2  scutelli  et  utrinque  1  8ul)alari,  tegulis  abdominis^que  segmen- 
torutn  1-4  limbo,  flavi^i ;  tibiis  et  tarsis  llaTis  ;  alis  fusco-uebulo^sis. 

9  •  Macula  in  sammo  clypeo  flava. 

Total  length,  12  mm. ;  wing,  10  mm. 

9.  Of  a  larger  size  than  the  0.  Philadelphix,  but  of  a  similar 
form.  Clypeus  bidentate,  punctured,  and  rugose  toward  the 
base.  Thorax  less  lengthened  than  in  the  species  cited  above. 
Prothorax  finely  rimmed  but  no1>  bidontate.  Head  and  thorax 
quite  densely  punctured ;  the  punctures  effaced  on  the  summit 
of  the  mesothorax,  which  bears  only  some  scarce  punctures  and 
which  is  traversed  by  two  grooves  in  its  whole  length.  Clypeus 
cribrose  with  points  which  are  coarser,  but  separated  and  few, 
indistinctly  divided  by  a  groove.  Post-scutel  and  metathorax 
very  rugose ;  the  first  presents,  on  its  anterior  border,  a  feeble, 
rugose,  divide'd  projection,  which  does  not  extend  as  far  as  the 
anglfes.  Plate  of  the  metathorax  strongly  rimmed  but  not  biden- 
tate. Abdomen  shining.  The  first  segment  coarsely  cribrose 
above  with  large  punctures  and  divided  by  a  groove;  its  suture 
very  strong;  the  first  moiety  of  the  2d  segment,  its  extremity, 
the  3d,  and  the  4th,  punctured. 

Insect  black,  clothed  with  a  short  grayish  pile.  A  spot  on 
the  summit  of  the  clypeus,  a  mark  between  the  antenna3,  a  little 
point  behind  the  summit  of  the. eyes,  an  interrupted  line  on  the 
scape  of  the  antennae,  two  spots  on  the  prothorax,  one  beneath 
the  wing,  two  on  the  scutellum,  and  the  border  of  the  segments 
1-4  yellow;  the  bordering  of  the  first  two  a  little  festooned, 
especially  that  of  the  first,  which  is  a  little  enlarged  in  the  middle. 
Wing  scale  yellow,  with  a  testaceous  point.  Legs  black;  knees, 
tibia?,  and  tarsi  yellow;  the  last  article  of  the  tarsi  brownish. 
Wings  smoky,  with  light  violet  and  golden  reflections. 

The  markings  are  of  a  golden  yellow. 

%,  Unknown. 
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Bess,  a.  diff. — This  species  differs  from  the  0.  rhUadelithiie 
m  its  greater  size,  its  more  complete  miirking,  the  3d  segment 
of  the  ahdomen  being  bordered  witii  yeHow ;  in  its  yellow  wing 
scales,  tibiuD,  and  tar^i,  in  its  tiiorax-,  less  lengthened,  and  not 
bidentate  upon  its  auterior  angles ;  in  a  slightly  dilferent  punc- 
turatioQ. 

One  could  say  that  the  0.  Wahhiaiitts  is  the  American  repre- 
sentative of  the  O.  gracilis  Wesm.,  an  entirely  corresponding 
species  of  Europe,  although  smaller,  and  more  ornamented  with 
yellow,  having  a  more  slender  thorax  and  a  bidentate  prothorax. 

The  O.  Walshianus  is  quite  intermediate  between  the  0.  craS" 
sicorniH  and  the  0.  (jraciliji,  both  in  the  forms  and  size,  but  its 
yellow  markings  are  less  extended,  as  may  be  observed  in  general 
of  the  Anierican  species. 

It  differs  from  the  0.  piimilufi  in  its  greater  size,  in  its  less 
slender  form,  in  its  prothorax  wliich  is  not  bidentate,  in  its  first 
abdominal  segment  which  has  the  superior  face  twice  as  wide  as 
long,  etc. 

Hab.   The  United  States.     Illinois. 

I  possess  but  one  f(Mnale,  sent  by  Mr.  Benj.  D.  Walsh,  to  whom 
I  dedicate  the  species. 

6.  Segmrnis  1,  3,  4  of  the  abdomen  bordered  with  yellow,  \     5^  '*^ 

3«  8«PliiladelptlifiC  Sai's;*. — Niger,  puuctatus,  grneilior,  pust-scntollo 
et  metiinoto  rugosis  ;  ali<.loniinis  primo  segmento  valdn  puuetato;  rt^Iiqiiis 
nitidis;  piiiicto  fiontali  et  post-ocnlnri,  iiiaculis  2  pronoti,  macula  sub- 
alari,  Tiia<:uliri  2  soiitidli  et  alxlotiiinid  segiuentoram  1',  2',  4'  limbo,  flavis  ; 
tegulis  iiigris;  tibiis  flavo-variis. 

9.  Cljrpeo  nigro  frequenter  macula  flava;  %.  Clypeo  flavo,  mandibalis, 
linea  in  scapo  antenuarum,  et  3^  segment!  liml)0,  flavis. 

Oc/yn.  Philadelphia'.  Sauss.  Revurt  Zool.,  IX,  1857,  272. 

Total  length,  11  mm. ;  wing,  8.5  mm. 

9.  In  form  very  slender  and  lengthened.  Clypeus  rounded, 
convex,  punctate,  hollowed,  and  distinctly  bidentate.  Thorax 
m't'h  lengthened;  prothorax  rimmed,  its  angles  a  little  salient  j 
mesothorax  traversed  in  its  whole  length  by  two  strong  grooves; 
its  anterior  part  punctured,  like  the  j)rothorax;  the  remainder  of 
the  disk  smooth,  finely  punctured;  scutellum  smooth,  divided  by 
a  large  groove;   post-scutel  and  metathorax  very  rugose;    the 
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first  forming  a  little  rugose  crest ;  the  trench  of  this  last  bordered 
with  trenchant  and  rugose  ridges.  Abdomen  very  slender;  the 
first  segment  lengthened,  funnel-shaped;  its  upper  face  as  long 
as  wide,  rather  coarsely  punctured,  divided  by  an  indistinct 
groove;  the  suture  strong,  arcuate.     The  other  segments  smooth. 

Insect  black.  A  spot  at  the  summit  of  clypeus,  another 
between  the  antenna3,  a  tlot  behind  each  eye,  two  spbts  on  the 
prothorax,  one  below  the  wing,  two  on  the  scutellum,  and  the 
border  of  segments  1,  2,  4,  yellow.  Tarsi  ferruginous  beneath; 
tibiae  marked  w^ith  yellow  at  the  summit ;  the  anterior  pair  yel- 
low. Wings  transparent,  a  little  washed  with  browu.  Wing 
scales  black. 

Var.  a.  Spot  on  the  clypeus  very  small. 

b.  Clypeus  wholly  black. 

%.  A  little  smaller.  Clypeus,  rounded  and  bidentate,  pale 
yellow;  mandibles  yellow  before,  bordered  witli  black;  a  yellow 
line  on  the  scape  of  the  antennae  ;  extremity  of  the  flagellum  a 
little  ferruginous  beneath.  The  yellow  dots  of  the  head  and 
thorax  small ;  Aat  under  the  wing  sometimes  wanting.  A  yel- 
low border  upon  the  5th  segment.  Til)ia3  j^ellow ;  tarsi  yellow, 
gray  at  the  extremity.     Groove  of  the  first  segment  deeper. 

licss.  a.  diff. — This  species  greatly  resembles  the  0.  sinuatus 
Fabr.,  although  its  markings  are  less  rich.  But  its  first  abdomi- 
minal  segment  is  much  less  coarsely  punctured  and  the  dividing 
groove  much  less  pronounced.  It  differs  from  the  0.  pumilus  in 
its  much  greater  size,  in  its  first  segment  being  less  rugose,  and 
in  its  difforent  ornamentation. 

Hub.  North  America.  Pennsvlvania.  New  York.  Canada. 
Prairies.     Fort  Tejon.     Calilbrnia.     6  9,1^. 

3.  S.  albomarginatiis  Sads». — Niger,  punctatns;  metanoto  ragoso; 
abdominis  priino  sHgmeiito  grosse  punctato,  sutura  elnvata;  puncto  inter 
anUMiiias  et  frequwiiter  altero  in  summo  clypeo,  raaculid  2  pronoti,  2 
scutelli,  puncto  subalari  abdoniinisqne  segmentonim  1-4  inarginibus 
albidis;  tibiid  albido-variis;  tarsis  subtu3  ferrugiueis.  Alia  h/aliuid. 
Loiigit,  9  uini. 

Variat,  Abdotniuis  tertio  segmento  baud  marginato. 

Odjinerus  albomarglnatus  Sauss.  Et.  Vespides,  III,  1854,  195,  90,  9  . 

Ilab.  America  borealis,  Hudson's  Bay.  (Typus  in  Mas.  Lon- 
dinensi.)     Connecticut.     (Ed.  Norton.) 
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C.  Segments  1,  2  on/y,  o/*  Me  abdomen  bordered  with  yellow,  ^^^^ 

4«  8*  debilis  n.  up. — Niger,  pnuutatus,  maxiiiie  elongatus,  gracillimus; 
postscatello  et  luetauoto  rugosis;  hoc  maximo  poiiu  post-scntelliim 
producto ;  abdominid  priiiio  Hogmeuto  eluugato,  grosse  'punctato,  suico 
▼aide  diviso;  paucto  frontali  et  pottt-ouulari,  panctis  2  scutelli,  macula 
Bubalari  salfurois;  abdomiuid  segmeutorum  1',  2'  fascia  uiarginali  snl- 
furea,  secuuda  iuterrupta ;  tibiid  basi  sulfureid ;  alls  byalinis,  tegulis 
fasco-iiigris.     9  * 

Total  length,  8.6  mm. ;  wing,  7  mm. 

9.  Small  and  extremely  sleuder.  Form  much  lengtbened. 
Uead  larj^e,  higher  thau  wide ;  autennce  inserted  notably  below 
the  middle  of  its  height.  Clypeus  widely  and  not  deeply  hol- 
lowed, subbldentate,  a  little  rugose  toward  the  bottom.  Head 
finely  punetured.  Thorax  very  long;  prothorax  punctured, 
finely  rimmed,  forming  on  each  side  a  very  small  tooth.  Mcso- 
thorax  and  elypeus  little  punctured;  this  last  divided  by  a  very 
large  groove.  PosUscutel  and  metathorax  very  rugose;  the  first 
flattened  obliquely,  bordered  before;  the  second  strowjJy  jjro- 
lonyed  behind;  its  concavity  oblique,  strongly  hemmed,  especially 
toward  the  top  a  little  striate. 

Abdomen  very  long  and  slender.  The  first  segment  of  a 
lengthened  funnel-shape,  longer  than  wide,  its  suture  very  strong, 
a  little  angulate  in  the  niiddh^ ;  its  surface  very  coarsely  punctured 
and  divided  by  a  wide  and  strong  groove.  The  remainder 
smooth.  Insect  of  a  shining  black;  a  spot  between  the  antennro, 
a  dot  behind  each  eye,  two  spots  on  the  prothorax,  one  beneath 
the  wing,  two  dots  on  the  scutellum  and  the  marginal  belt  of  the 
first  segment  of  the  abdomen,  sulphur-yellow;  the  2d  segment 
ornamented  with  a  yellow  border  (sometimes  interrupted),  which 
is  almost  wanting  beneath.  Legs  black.  Tibia?  and  anterior 
tarsi  and  the  superior  moiety  of  the  tibia?  of  the  other  pairs,  yel- 
low; tarsi  ferruginous.  Wings  transparent,  a  little  brown  on 
the  side  about  the  stigma.     Wing  scales  brown  or  black. 

Var.  On  the  4th  segment  a  trace  of  a  border  and  at  times  a 
dot  at  the  summit  of  the  clypeus,  yellow. 

%,  Unknown. 

Iie8i<.  a.  diff. — This  little  species  differs  essentially  from  the  O, 
Fhiladelphise  in  its  more  slender  form,  in  the  head  being  higher 
than  wide,  in  its  much  prolonged  metathorax,  in  its  more  rugose 
first  segment,  its  very  much  more  decided  suture,  and  in  the  ycl- 
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low  livery  of  its  abdomen.  It  closely  recalls  the  0.  hifasciatus 
Fabr  ,  although  its  head  is  narrower  and  its  clypeus  more  emar- 
giiiate.  It  also  closely  approaches  the  0.  debililatas  Sauss., 
which  has  nearly  the  same  form  of  head,  but  which  is  less  sleuder 
and  has  the  thorax  especially,  much  more  strongly  spinose. 

Ilab,  United  States.     Connecticut.     Wisconsin.     Illinois. 

I  owe  this  interesting  species  to  the  kindness  of  Mr.  Edward 
Norton  and  Mr.  B.  D.  Walsh. 

5*  8.  pumilus  Saqs;). — Gracili.^?,  niger,  nitidas,  tenaiter  pnnctatas  ; 
pronoto  biangulato;  post-8catello  et  metauoto  ragosis ;  illo  postice  ez- 
cavato,  antioe  paulum  altiore  et  utriuque  in  lateribus  cariuula  lougi- 
tudinali  margiu.-ito;  hoc  profunde  excavato,  foveola  elevato-inar^iaata 
instracto ;  mesonoto  valde  salcato ;  sontello  aulco  valde  partito ;  abdomi- 
dIs  primo  segmento  eloiigato,  autura  valde  promiuala  iustracto,  snperne 
Tagosissime  punctato  et  suico  obsoleto  diviso ;  segmentis  reliqais  niti- 
didsiniis;  pancto  frnntali  et  pjat-oculari,  taacalis  2  proiioti,  2  scatelli, 
pnncto  Babalari,  liuiboqne  segmentoruin  abdominis  omnium,  flavid  ; 
(segmentornra  3-5  fascia  nndulata  snbmarginali);  pedibas  nigris,  tibiis 
tarsisque  flavis;  alia  hyalinia,  venia  ferrugineia.  %,  Clypeo  rotundato, 
bideutato;  mandibalis  et  acapo  antioe  fascia  llava.     Lougit|  9  mm. 

Odgn.  pumilus  Sauss.  Vespides,  III,  1854,  197,  93. 
Hab,  Peru.     (The  author^s  collection.) 

6*  8.  cristatus  Saubs. — Sat  parvus,  niger,  0.  murario  formis  aimilis; 
metanoto  rugoso  ;  abdominis  primo  segmento  sat  grosse  punctato,  autara 
elevata,  secandp  latiore,  basi  punctato ;  puncto  frontali,  maculis  2  pro- 
noti,  fascia  interrupta  acutelii,  macula  aubalari,  flavis  vel  rufls;  abdo- 
minis aegmcMitia  1,2,4  sulfiireo  limbatis  ;  tibiis  tarsisque  ferrugineo* 
variis;  alis  hyalinia,  venis  fuscis,  radio  ferrugiueo.     ^,    Long.  9  mm. 

Odynerus  cristatus  Sacss.  Veapidea,  III,  196,  92,  J . 

Hab.  North  America. 

This  species  appears  to  me  to  be  very  nearly,  if  not  wholly 
identical  with  0.  PhiJadeljjhise. 

Y*  8.  Canadensis  SAtraa. — Parva1u.«,  niger,  gracilia,  rago<»na ;  puncto 
frontali,  maculia  2  pronoti,  2  acutelli,  macula  aubalari,  abdominisqne 
limbo  aegmentorum  1',  2',  4*,  flavia ;  tegulia  fuscis;  capite  inflato, 
antennia  infere  inaertis;  abdominis  aecundo  segmento  angusto,  vix 
latiore  quam  primum;  alia  hjalinia.  apioe  fusceaoentibus.  ^  •  Loiigi^ 
8  mm. 
Odynerus  canadensis  Sadss.  Vespidea,  III,  19(i,  91,  9* 

Hab.  Canada. 
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Tin's  species,  like  the  precediii<?,  has  not  been  described  with 
sufficient  precision  to  be  recognized  with  certainty,  until  the 
number  of  species  has  been  augmented.  It  appears  to  be  very 
near  to  the  0,  debit  in  in  the  form  of  its  head  and  abdomen. 

Sabgenas  ANCISTROCERUS  Wbsm. 

ITie  firnt  abdominal  Hegment  divided  Inj  a  ty^anfiversc  sufure; 
its  Huperior  face  (aitaated  behind  the  suliwc)  not  dividrd  by 
a  deep  groove.    Aniennve  of  the  males  terminated  by  a  hook. 

This  subgenus  includes  insects  of  variable  forms,  in  which, 
although  they  are  very  hard  to  define,  wo  can  distinguish  four 
principal  types.     These  are  mere  divisions  of  the  subgenus. 

A.  The  second  cubital  call  of  the  wing  having  a  distinct  radial  side. 

a.  Form  rather  dt<pres.^ed,  more  chubby;   the  upper  face  of  the  let 
abiloiiiin.lI  segment  transverse.  Ancistrocerus.^ 

b.  Form  rather  cylindrical,  more  sb»nder. 

*  The  hinder  face  of  the  meta'thorax  more  or  less  excavated ;  the 

border  of  the  excavation  rongli  or  ronnded.  Stcnanclstrocerus. 

**  The  hindt'r  face  of  the  met.it hornx  having  a  deep  round  cavity, 

sarroanded  by  a  v«ry  sharp  circular  ridge.  Hypancistrocfrus. 

B.  The  second  cubital  ctll  of  the  wing  triangular,  quite  contractfd  on  its  radial 
side^  but  not  petiolate,  Ancistroceroides, 

Division  ANCISTROCERUS  (properly  speaking). 

Sacbsubb  Et.  Vespides,  I,  Section  1,  a,  p.  135  ;  6,  p.  139. — III,  Section 

1,  p.  21G. 

Abdomen  quite  depressed,  sessile ;  its  first  segment  truncate 
anteriorly  so  as  to  show  two  faces,  one  anterior  and  one 
superior;  its  two  faces  distinctly  separated  by  the  suture;  the 
superior  one  forming  a  wide  square  or  a  transverse  band.  This 
segment  short  and  wide.  Thorax  flattened  above ;  disk  of  the 
mesonotum  oflForing  at  its  base  two  longitudinal  grooves. 

The  insects  of  this  series  have  their  form  rather  depressed  than 
cylindrical.  They  are  generally  rather  wide,  but  are  sometimes 
fflender;    the  thorax  is   somewhat  cubical,  although  generally 


•  Tlie  division  Anristrorerus  ia  also  to  be  distinguished  by  the  fact,  that 
the  yellow  margin  of  the  first  segment  is  a  band,  either  regular,  or  widened 
on  the  siiles,  while  in  the  others  it  is  generally  either  regular  or  narrowed 
ou  the  sides. 
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lengthened  and  rather  flattened  above.  The  elypens  is  pyriforra 
among  the  females,  but  is  usually  wide  or  wider  than  long ;  its  ex- 
tremity terminates  in  a  little  border,  channelled  by  a  small  trench 
which  often  makes  it  appear  bidentate;  among  the  males  it  is 
polygonal  and  bidentate.  The  disk  of  the  mesothorax  offers  two 
or  four  grooves  on  its  hinder  part.  Above  all  the  metathorax  is 
very  characteristic.  It  is  a  little  oblique.  Its  posterior  plate 
always  presents  an  excavation,  which  is  divided  by  a  vertical 
carina.  The  post-scutellum  is  truncate,  at  times  subcrenulate, 
but  its  trench  never  coincides  with  that  of  the  metathoracic 
fossette.  The  abdomen,  always  depressed  and  sessile,  has  an 
ovalo-conic,  never  flatly  conic  form.  It  is  at  times  velvety,  never 
coarsely  punctured,  except  perhaps  on  borders  of  the  segments. 
The  first  segment  is  wide,  cut  squarely  and  shortly  above. 

In  fine,  even  when  the  form  is  much  lengthened  (0.  (igris),  the 
general  appearance  is  preserved,  the  body  being  rather  flattened 
than  cylindrical.  In  this  group  the  males  are  quite  variable. 
Among  certain  species  they  nearly  assume  the  size  of  the  females. 
Among  others  they  are  very  much  smaller  and  vary  endlessly  in 
form,  so  that  one  can  scarcely  refer  them  to  their  females,  but 
by  a  scries  of  groupings. 

Table  to  assist  in  the  determination  of  the  species  of  Ancistrocebus 
(principally  based  upon  the/emaUs), 

1.  Wings  fasco-violaceons.  .  • 

2.  Margin  of  second  segment  smooth ;  post-scutel  black. 

11.  Spinolas. 

2,  2.  Margin  of  second  segment  rongli ;  post-scutel  yellow. 

24.   unifasciatus. 
1, 1.  Wings  subbyaline  or  smoky. 

2.  Margin  of  the  second  segment  reflezed 

3.  Color  rufous,  vertex  tuberculate.  26.  tuberculicept, 

3,  3.  Color  black,  argenteous.  29.  Aristoe, 
2,  2.  Margin  of  the  second  segment  not  rcflexed. 

3.  Abdomen  and  antenna)  mostly  yellow.  27.   Sutterianus. 
3,  3.  Abdomen  and  antennae  mostly  black. 

4.  Metathorax  with  two  long  spines ;  angle  of  prothorax  dentate. 

19.    Clarazianus, 

4,  4.  Metathorax  with  short  spines  or  not  dentate. 

5.  Thorax  black,  body  velvety. 

6.  The  first  abd.  segment  not  margined  with  yellow. 

23.  Parredesi, 
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6,  6.  The  first  abd.  segment  margined  with  yellow. 
7.  Twoy«*llowf;iacijBon  the  abdomen.    26.  pilonus, 
7,7.  Fivey**llowfaseisB  on  the  abdomen.   18.  Si/lveiriE. 
5.5.  Thorax   black,  with   yellow  or  lateoas  ornaments;    body 
sericeous  or  shining,  not  velvety. 

6.  Abdomen  with  2  yellow  or  Inteons  fascise. 

7.  Body  very  coarsely  punctate,  posterior  margin  of  pro- 

thorax  luteons.  21.  conspi cutis, 

7, 7.  Body  not  very  coarsely  punctate ;  anterior  margin  of 
prothorax  yellow. 
8.  Post-scntel  black.  9.  amhiguua, 

8,  8.   Post-scutel  yellow.  22.  cinyulatus, 
6,  6.  Abdomen  with  3  yellow  fasciae. 

7.  Post-scutel  black.  16.  Santa- Anna, 

7,  7.  Past-scutel  yellow.  25.  campestris, 
6,  6,  6.  Abdomen  with  4  or  5  yellow  fascise. 

7.  Thorax  cubic,  short. 

8.  Two  yellow  spots  on  the  second  segment. 

20.  hirenimaculattu. 

8,  8.  No  yellow  spots  on  the  second  segment. 

20.  f  birenimaculatut. 

17.  \  Buftamenti, 
7,  7.  Thorax  more  elongate. 

8.  Metathorax  with  sharply  defined  border. 
9.  Post-scutel  black. 

10.  Ornaments  yellow  ^      , 

14.  y  adinhatux, 

10, 10.  Ornaments  white.  12.  albopiiaterattu, 

9,  9.  Post-scutel  more  or  less  yellow 

10.   Body  normal. 

11.  Color  gray,  sericeous.      18.  S>tlreir<E. 

--T-     ^  .      .,     ,       ,..  15.  S  fasti  diosHSCuluB. 

11,11.  Color  black,  shining.  </ 

10, 10.  Body  slender,  elongate.         8.  tigris, 
8,  8.  Metathorax  rounded  behind.        25.  campistris. 

I.  Metathorax  having  its  roncamty  angxdate,  bordered  all  around 
by  trenchant  edges  (Sect.  /,  a,  Saiins.  Vespidea,  I,  135). 

(Group  of  0.  parif-tum  LixN.) 

Among  these  insects  the  metathoracic  cavity  has  a  polj'gonal 
form,  determined  by  its  annulate  edges.  The  medial  carina 
divides  the  fossette  into  two  equal  parts,  which  can  be  compared 
in  form  to  two  coupled  pentagons.  Their  angles  often  make  on 
each  side  a  sort  of  tooth  (which  is  variable  among  individuals  of 
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the  same  species,  as  it  happens  to  be  more  or  less  developed) ; 
and  at  the  summit  two  other  teeth  separated  at  the  post-scutel 
bj  a  sort  of  groove  or  wide  fissure.  The  concavity  is  in  general 
punctured,  but  is  often  striate  in  the  middle  or  toward  the  base. 

The  AncisiroceruH  of  tliis  division  are  very  common,  both  in 
Europe  and  North  America;  one  can  even  find  corresponding 
types  among  the  species  analogous  to  the  two  countries.  How- 
ever, I  have  never  met  the  same  identical  species  upon  the  two 
continents. 

Here,  as  in  other  solitary  wasps,  the  American  species  are 
generally  loss  ornamented  with  yellow  than  the  European  ;  the 
bands  are  narrower  and  the  wings  have  a  much  greater  tendency 
to  pass  into  brown-violet.  In  short,  the  American  types  have  a 
more  sober  appearance. 

A.  Form  lengthened^  slender. 

8*  A«  tigris  Sauss. — Sat  miuutas,  niprer,  pauotatus,  gracillimus;  meta- 
Boti  foveola  sobrugosa,  acute  margiuata,  utrinque  iudeuteDi  excurreute, 
xnarginibas  rectis  ;  pnncto  in  basi  mandibalarum,  9  zoacalia  4  in  clypeo, 
puDcto  frontal!  et  post-oculari,  linea  in  soapo,  fascia  bilobata  pronoti, 
macula  subalari,  2  seatelli,  post-scutel lo  et  abdominis  segmentorum 
marginibus  anguste,  tibiis  tarsisque,  llavis ;  anteuuis  subtua  ferragi- 
neis  ;  alis  hyalinis,  apice  fnsco  nebulosis. 

fOdi/n.  d(edaUu8  Harris  Cat.,  1833,  p.  589,  nndescribed. 
Odyn,  tigris  Sauss.  Revue  Zuol.,  IX,  1857,  273. 
?Od>/n.  pertinux^  Saoss.  Et.  Vespides,  III,  1854,  216,  108,  %. 
Odyn.  cervus  Saoss.  Rev.  Zool.,  X,  1858,  165. 

9.  Total  length,  11  mm.;  wing,  8  mm. 
^  .  Total  length,  8  mm. ;  wing,  6  mm. 

9.  Small.  Form  very  slender,  much  lengthened,  but  de- 
pressed, not  cylindrical.  Clypeus  pyriform ;  coarsely  punc- 
tured, terminated  by  a  little  border,  hardly  concave,  but  appear- 
ing at  times  as  if  bidentate,  because  of  a  black  and  shining 
depression.  Thorax  much  lengthened,  prothorax  scarcely  re- 
tracted before,  edge  delicately  upturned;  its  angles  not  spinose. 
Anterior  portion  of  mesothorax  often  presenting  a  little  smooth 
line  and  the  posterior  part  two  grooves.  Scutel  flat  Post- 
scutel  arcuate  on  its  posterior  border.  Metathorax  having  its 
hinder  plate  clearly  marked,  its  surface  dull  subrngose,  formed  of 
two   plane   inclosures   of  a   pentagonal    shape,    very   angulate, 

1  Small  male,  not  easy  to  determine. 
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borilered  by  very  sharp  and  trenchant  ridg«s,  not  arcuate,  but 
straight  and  forming  on  each  side  an  acute  spiniform  angle.  Tiie 
latero-superior  borders  of  the  plate  are  straight,  salie'nt,  terminated 
above  by  an  elevation  which  is  separated  from  the  post-scutel  by 
a  kind  of  notch  or  feeble  fissure.  Upon  the  sid(js  of  the  nieta- 
thora.x,  the  ridge  is  prolonged  by  a  wide  and  indistinct  furrow^ 
(in  other  words,  the  latero-superior  faces  of  the  metathorax  are 
feebly  and  widely  channelled  along  the  edge  which  borders  the 
posterior  side) ;  the  superior  medial  ridgea  which  form  the 
re-entering  angle  are  less  strongly  pronounced.  Abdomen 
depressed.  Ilend  and  thorax  densely  cribrose.  Superior  face 
of  the  metathorax  very  rugose. 

Insect  black.  A  spot  at  the  base  of  the  mandibles,  another 
upon  the  front,  a  point  l)ehind  the  eyes,  the  anterior  border  of 
the  prothorax,  a  spot  below  the  wings,  the  posterior  border  of 
the  post-scutel  and  two  spots  on  the  posterior  border  of  the 
scutellum,  yellow.  Clypcus  either  with  four  yellow  spots,  or 
yellow  with  a  black  scjuare,  or  bordered  with  yellow.  Antennae 
black,  ferruginous  beneath,  with  a  yellow  line  upon  the  scape. 
Segments  of  the  abdomen  all  ornamented  with  a  regular  yellow 
border;  the  borders  of  3d  and  4th  often  very  narrow  and  the  6th 
wanting.  Feet  black,  tibiro  and  tarsi  yellow,  these  last  often 
orange.  Wings  transparent,  washed  with  brown-violet  toward 
the  end  ;  wing  scales  yellow,  with  a  brown  dot. 

%.  Smaller,  having  the  form  equally  slender,  althongh  the 
thorax  may  be  shorter.  Coloration  the  same,  but  in  general  the 
border  of  the  scutellum  presents  but  two  yellow  dots,  while  the 
post-scutel  is  black,  or  also  marked  with  two  y<;lIow  points. 
Head  large;  eyes  much  swollen ;  clypeus  lengthened,  pentagonal, 
terminated  by  two  teeth,  entirely  yellow,  as  well  as  the  mandibles. 
Angles  of  the  prothorax  dentiform.  Legs  entirely  yellow,  the 
femora  at  times  marked  with  black  above;  coxne  spotted  with 
yellow.  Antenme  very  large  and  i'€J*i/  (hick,  orange  beneath, 
terminated  by  a  ferruginous  hook,  or  they  are  wholly  ferruginous 
upon  the  last  two  articles. 

Obsercation. — There  exist  some  quite  singular  differences  in 
the  fonn  of  the  males.  In  general,  the  thorax  is  less  length- 
ened than  in  the  9.  The  teeth  and  metathoracic  ridges  are 
also  subject  to  vary  within  certain  limits,  being  often  blunted. 
When  the  last  segments  of  the  abdomen  are  retracted,  the  insect 
II 
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loses  its  slender  appearance.  The  first  segment  of  the  abdomen 
is  often  quite  strongly  punctured  and  even  sometimes  divided  by 
a  groove.  We  possess  many  males  of  very  small  size  (length 
G-7  mm.)  and  quite  slender,  taken  by  Edward  Norton  in  the 
environs  of  New  York  and  in  Massachusetts,  which  offer  very 
slender  yellow  markings,  and  in  which  the  mctathoracic  ridges 
are  quite  blunted.  One,  however,  recognizes  them  by  their 
enlarged  antennas,  yellow  beneath  at  the  extremity.  With  this 
species  the  bordering  of  the  prothorax  is  narrow,  a  little  bilobed, 
terminating  in  a  point  on  each  side.  Sometimes  the  metathorax 
is  but  little  angulate,  while  the  superior  ridges  are  also  more 
arcuate. 

Bens.  a.  diff. — This  species  is  recognized  by  its  form,  very 
slender  and  elongate,  but  yet  different  from  that  of  O.  fulvipea, 
in  that  the  thorax  is  flatteneit  above  and  the  abdomen  beneath, 
as  with  the  0.  capra  and  its  congeners,  not  cylindrical  as  with 
the  0.  fulripes  and  its  neighbors.  In  its  livery  it  resembles  the 
().  cmnpestris,  but  is  distinguished  from  it  by  its  very  much  more 
slender  form,  by  the  very  sharp  ridges  bordering  the  metathorax, 
by  the  first  segment  having  the  border  not  enlarged  upon  the 
sides,  etc.  The  very  small  males  could  be  easily  confounded  with 
those  of  the  0.  Philadelphiee,  but  can  be  easily  distinguished 
from  them  by  the  wide  and  short  form  of  the  superior  face  of  the 
first  segment  and  by  the  absence  of  its  great  longitudinal  groove. 

Hah.  The  United  States.  Canada.  (Lake  Superior.)  Con- 
necticut. New  York.  Pennsylvania.  Illinois.  Louisiana.  The 
Prairies.    (Fort  Tejon.)    (U  9,  10  ^.) 

9#  A.  ambigUUS  Spix. — Niger,  punctatns;  metanoto  rngoso,  excavnto, 
acute  niargiuato,  utrinque  aiigulato  ;  an  tennis  sabtus  rufin  ;  pronoti  mar- 
gine  antico,  macula  subalari,  et  scutelli,  abdominis  segmeutornm  1^  2* 
inargine  postico,  Inteia ;  secundo  subtus  basi  tuberculato ;  alis  rufen- 
ceiitibus,  apice  gri^eis,  tegulis  flavo-marginatis ;  %  clypeo  flavo,  tibiis 
et  tarsis  rnfis;  scntello  et  pleuria  nonnanquam  immaoulatis. 

Odyn.  avihiguux  Spin.,  Gay's  Hist.  fis.  de  Chile,  Zool.,  VI,  264,  9  (1851) 

9  .— Sauss.  Vespides,  I,  140,  23,  J  . 
Odyn.  Bustifloxt  Sadss.,  Gay's,  Chili,  ibid.  507,10,  %, — Saoss.  Yespides, 

I,  141,  25,  %;  111,205. 

9.  Total  length,  9.5  mm. ;  wing,  6.5  mm. 
% .  Total  length,  7  mm.  ;  wing,  5.5  mm. 
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Small,  black;  head  and  thorax  dcusely  punctate.  Head 
ronudod  ;  the  antenna?  inserted  a  little  lower  than  the  middle  of 
face.  Clypeus  rounded,  convex,  slightly  bidentate  at  the  apex ; 
angles  of  prothorax  sharp.  Post-scutel  transverse,  a  little 
elevated,  rounded  and  rough.  Met4ithorax  roughened  above;  its 
posterior  face  excavated,  with  sharp  edges,  and  bidentate  on  each 
side;  the  lateral  tooth  or  angle  placed  rather  lower  than  the 
middle  of  the  nietathorax;  the  excavation  smooth.  Abdomen 
very  little  punctured;  the  first  segment  anteriorly  truncate  and 
smooth;  the  suture  anguhite;  the  uj)per  face  with  shallow  punc- 
tures and  parted  by  a  slight  groove ;  second  segment  slightly 
constricted  at  base,  tuberculate  at  base  beneath. 

Antennae  ferruginoits  beneath.  A  little  dot  behind  the  eye, 
anterior  edge  of  prothorax,  a  spot  below  the  wing,  the  posterior 
margin  of  scutel,  and  of  the  first  two  abdominal  segments, 
sulphur-yellow  or  whitish.  Wings  subhyaline;  the  costal  part 
and  base  washed  with  ferruginous. 

9.  Clypeus  more  triangular,  strongly  cribrose,  black.  Wing 
scale  yellow,  with  a  brown  spot.  Feet  black ;  tarsi  and  anterior 
tibiffi  rather  ferruginous  beneath. 

Var.  Clypeus  with  an  interrupted  yellow  baud  and  two  yellow 
spots  or  with  yellow  spots  only. 

% .  Clypeus  yellow,  tenuously  margined  with  black.  Hook  of 
the  antennffi  very  small.  Knees,  tibiro,  and  tarsi  ferruginous. 
Spot  under  the  wing  small.  Wing  scales  black,  margined  with 
yellow.     The  yellow  fascite  of  scutel  narrow  or  interrupted. 

Var.  No  spot  under  the  wing ;  scutel  entirely  black,  mandibles 
passing  into  a  pale  color. 

liess.  a.  diff. — The  male  rather  differs  from  the  female,  so  that 
I  first  thought  them  to  be  different  species ;  however  I  have  no 
•doubt  as  to  their  identity,  having  been  able  to  compare  8  9,9^. 

Eab.   Chili.     In  the  woods. 

B.  Form  still  length ened^  hut  less  slender, 

lO.  A*  capra  Saubs. — Validns,  gracilis,  nigf^r,  punctatns ;  antennis 
subtus  ferriigiiiei»,  scnpo  faiscia  f1;iva  ;  iiietanoti  foveola  polita,  punctata, 
acute  uarginata,  per  carinnm  divisa,  aiignlata,  %  utrinqu«  in  deiitem 
laleralem  ezourrente ;  clypei  mauulis  2  vel  4,  puncto  froutali  et  podt- 
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oonlari,  macnia  subalari,  pnnctis  2  scutelli,  pronoti  margine  et  abdomi- 
nis vittis  4  vol  5,  %  G,  tibiisque  salfureis. 

9*  Total  length,  17  mm. ;  wing,  13  mm. 
^ .  Total  length,  14  mm. ;  wing,  10  mm. 

0dt/neru8  capra  Sauss.  Rev.  Zool.,  IX,  1857,  273. 

Form  quite  slender  as  with  the  0.  iinifasciatus^  but  of  larger 
size.  Head  aud  thorax  cribrose  with  moderately  dense  punc- 
tures. Clypeus  widely  pyriform,  convex,  punctured,  terminated 
by  a  border  almost  straight,  but  impressed  and  smooth  in  the 
middle,  so  that  it  even  appears  a  little  bidentate.  Uead  and 
thorax  densely  punctured.  Vertex  offering  at  times  a  double 
impression  toward  the  middle  of  the  posterior  border.  Thorax 
lengthened ;  angles  of  the  prothorax  feebly  indicated ;  metathorax 
having  two  or  four  longitudinal  grooves.  Post-scutel  large,  a 
little  truncate,  but  without  any  sharp  ridge,  slightly  bossed,  and 
cribrose  with  punctures  as  far  as  the  trench ;  metathorax  rugose ; 
its  posterior  part  wide,  shining,  punctured,  and  bordered  all 
around  by  a  salient  cordon  which  forms  at  the  summit  two 
distinct  angles  and  upon  each  side  an  angle,  at  times  subdenti- 
form;  this  plate  beyond  divided  by  a  medial  carina  into  two 
pentagons.  Abdomen  a  little  depressed,  finely  punctured,  more 
distinctly  upon  the  1st  segment  and  on  the  border  of  those  fol- 
lowing, but  the  borders  not  channelled  nor  upturned;  the  first 
segment  distinctly  truncate,  its  suture  very  salient ;  its  superior 
face  trapezoidal;  as  with  the  0.  unifasciaiuSf  but  wider  and 
shorter. 

Insect  black,  clothed  with  a  grayish  or  ferruginous  pile.  A 
spot  at  the  base  of  the  mandibles,  two  arcuate  spots  on  the 
summit  of  the  clypeus,  a  dot  on  the  front,  and  another  behind 
each  eye ;  two  triangular  spots  forming  a  bilobate  border  on  the 
prothorax  terminating  in  a  dot  upon  each  side;  a  spot  beneath 
the  wing  and  two  upon  the  scutellum,  yellow.  Antennae  black, 
with  the  flagellum  beneath  ferruginous  or  yellow,  and  carrying  a 
yellow  line  upon  the  scape  before.  Wing  scale  spotted  WMth 
black,  with  brown  and  with  yeJlow.  Abdomen  shining;  its  seg- 
ments 1-4  or  1-5  regularly  bordered  with  yellow.  Feet  black; 
tibiae  yellow,  at  least  above;  tarsi  brown  or  ferruginous.  Wings 
transparent,  feebly  washed  with  brown  along  the  nervures  and  in 
the  radial. 
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Var.  Two  yellow  spots  at  the  base  of  the  cljpeus.  Cljpeus 
yellow  with  a  black  dot  in  the  middle. 

%.  Clypeus  strongly  bidentate,  polygonal,  and  with  the  la- 
brum  and  the  mandibles  before,  yellow.  Hook  of  the  antennae  very 
small,  black.  Border  of  the  concavity  of  the  mctathorax  much 
more  salient;  its  superior  angles  elevated  into  two  pyramids 
separated  from  the  post-scutellum  by  two  fissures.  Lateral 
angles  of  the  metathorax  prolonged  in  the  form  of  a  spine-like 
tooth.  Segments  5  and  G  adorned  with  a  narrow  yellow  edging; 
knees,  tibia*,  and  tarsi  yellow. 

Var.  % .  No  }'ellow  spots  beneath  the  wing  nor  on  the  scntellum 
(Illinois,  "Wisconsin). 

Observation. — The  markings  upon  this  species  are  of  a  sulphur- 
yellow.  The  first  two  segments  of  the  abdomen  have  a  regular 
border;  that  of  the  fir-st  is  at  times  a  little  enlarged  in  the  middle. 
The  bordering  of  the  segments  3-5  is  but  a  narrow  edging. 

This  Odynerus  is  literally  the  American  representative  of  the 
0.  anliJope  of  Europe.  It  has  the  same  form,  the  same  sculpture, 
the  same  design,  and  cannot  be  distinguished  but  by  the  less 
developed  yellow  ornaments  and  by  a  little  larger  size. 

Bess.  a.  diff. — This  species  is  especially  characterized  by  the 
form  of  the  metathorax,  the  plate  of  which  is  shining  as  with  the 
0.  antilopej  and  has  the  inferior  borders  more  salient.  It  is 
distinguished  also  by  its  great  size,  by  its  form,  lengthened  but 
not  narrow,  by  the  regularity  of  its  abdominal  bands,  and  by  its 
livery  of  yellow  ornaments,  but  little  developed  and  constant. 
It  differs  from  the  0.  unifasciatua  by  its  large  size,  by  its  2d 
abdominal  segments  having  the  border  not  upturned,  by  its 
numerous  yellow  bands. 

Hab.  North  America,  the  eastern  portion,  where  it  is  very 
common.  I  possess  20  of  the  9  and  4  S,  which  have  been  taken 
in  Canada,  Lake  Superior  (Agassiz),  Connecticut  (Norton), 
Pennsylvania  (Rathvon),  Tennessee  (Fuchs),  Illinois  (Walsh), 
Missouri,  Louisana  (Norton). 

11«  A.  SpinolaB  ^nv^. — Validas,  nfger,  nitidns,  panetatas,  statara  et 
foriuis  0.  rn|)r«  similliiiius,  at  metanoti  disco  9  maffis*  aonte  marginato 
copra  angalosiore ;  clypeo,  acatoUo  et  thoracis  latoribus  immacalatia ; 
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abdoniine  tantom  fasciis  2  ilavi:^ ;  prima  latissima,  nigro  emargiData, 
gerunda  angusta  ;  alis  fuscu-violaceis.    ^  . 

Odynerus  Spinoloi  Sadrs.  Vespides,  III,  216,  107  (1854). 

Total  length,  16  mm. ;  wiug,  12  mm. 

9.  Large,  cljpcus  widely  pyriform,  coarsely  cribrosc,  termi- 
nated by  a  little,  almost  straight,  and  appearing  bituberculate, 
border.  Ocelli  large  and  approaching;  upon  the  vertex  a  little 
woolly  space.  Thorax  lengthened.  Prothorax  neither  angulate 
nor  rimmed,  having  the  shoulders  only  lightly  defined.  Disk  of 
the  mesothorax  wide,  bearing  four  longitudinal  grooves  and  a 
fifth  quite  feebly  marked  which  occupies  the  middle  of  its  anterior 
part.  Post-scutel  short  and  truncate,  cribrose,  and  rugose, 
almost  forming  a  ridge.  Concavity  of  the  metathorax  surrounded 
by  a  salient  and  trenchant  border,  forming  on  each  side  a  sharp 
spiniform  angle  and  on  the  summit  two  yet  more  distinct  angles, 
separated  from  the  post-scutellum  by  a  groove  ;  the  posterior 
plate  divided  into  two  pentagons  by  a  medial  carina.  Sutufe  of 
the  first  alxlominal  segment  very  decided  ;  border  of  the  second 
segment  smooth,  having  no  larger  punctures  than  upon  the 
remainder  of  it;  those  of  the  following  segmen+s  strongly  punc- 
tured. Head  and  thorax  shining,  cribrose,  with  separated  punc- 
tures, metathorax  rugose. 

Insect  of  a  shining  black,  clothed  with  a  gray  ferruginous  pile  ; 
a  spot  at  the  base  of  the  mandibles,  one  between  the  antennae,  a 
dot  behind  each  eye,  and  two  triangular  spots  on  the  prothorax, 
yellow.  Antenna3  black,  ferruginous,  or  yellow  beneath,  their 
scai)e  marked  with  a  yellow  line.  First  abdominal  segment 
entirely  yellow  above,  behind  the  suture,  with  a  black  depression 
of  variable  form  in  the  middle;  second  segment  ornamented  above 
by  a  narrow  yellow  border,  at  times  badly  limited,  slightly 
mingled  with  the  black,  a  little  interrupted  or  passing  into  brown. 
Feet  black;  tibiae  and  tarsi  yellow.  Wings  of  a  transparent 
l)rown  ;  with  dark  violet  reflections;  wing  scales  brown  or  black, 
with  a  yellow  dot.     The  ornaments  are  of  a  lively  yellow. 

Bess.  a.  diff. — This  species  is  easily  recognized  by  its  large 
size,  its  violet  wings,  the  wide  border  of  its  first  segment,  and 
that  of  the  second  segment  at  times  retracted  in  the  middle  and 
its  black  dy pens.  It  is  easily  distinguished  from  the  0.  vm'faS' 
eiafus  by  its  very  angulate  metathorax  and  by  the  border  of  the 
second  segment,  which  is  not  rugose. 
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It  has  exactly  the  size  aud  form  of  the  0,  capra,  but  is  dis- 
tinguished from  it  by  its  uietathoracic  plate  having  sharper  angles, 
by  its  more  truncate  post-seutel,  and  by  its  second  abdominal 
segment  being  less  punctured  along  the  border;  perhaps  also  by 
its  violet  wings  and  the  absence  of  spots  beneath  the  wings  and 
on  the  scutellum,  and  by  the  absence  of  yellow  bands  upon  the 
3d  and  4th  segments.  It  is  distinct  from  the  O.  unifusciatus  by 
the  border  of  the  2d  segment,  which  is  neither  channelled  nor 
rugose. 

Hub.  The  United  States.  Connecticut.  Pennsylvania.  Indi- 
ana.    Illinois.     Tennessee.     (G  9.) 

C.  Body  more  gathered  (not  so  elongate),  normal,  but  the  thoi^ax 

is  still  sensibly  longer  than  wide, 

c.   Metathorax  destitute  of  strong  spines, 

13.  A.  albophaleratus  Sadss. — Medins,  niger,  punctataa;  puncto 
frontali  et  post-oculuri,  prouoti  et  abd.  8egiuentoruiu  inargiiiu,  maculitf  2 
8cut«;lli,  1  subalari,  tegulisiiutf,  niveis  ;  9  (^Ijptio  albido-biiuaonlato,  et 
auteiiiiarum  Hcapo  Nubian  testaceo ;  %  luaiidibulis,  clypeo  bispiuoso 
liiieaqiie  scapi  et  pedibus  albidis;  pronoto  et  iiietanoto  bideutato. 

OdyncTus  albophaleratus  Sacss.  Vespides,  III,  217,  109. 

9  ,  Total  length,  13  mm. ;  wing,  10  mm. 
I) .  Total  length,  10  mm. ;  wing,  8  mm. 

9.  Size  moderate.  Head  and  thorax  densely  punctured. 
Clypeus  widely  pyriform,  punctured,  termiimted  by  a  little 
straight  or  subemarginate  l)oriler.  Thorax  mediocre;  prothorax 
moderately  wide ;  its  angles  distinct ;  mesolhorax  marked  with 
four  grooves  at  its  base,  with  two  across  the  whole ;  metathorax 
rugose ;  its  posterior  i)late  finely  shagreened ;  bordered  by  a 
cordon  which  marks  out  the  usual  pentagon,  which  is  but  little 
augulate,  without  lateral  teeth.  Abdomen  ovalo-conit* ;  the  first 
segment  wide  and  truncate  with  a  very  distinct  suture;  the  whole 
abdomen  quite  finely  punctured;  the  1st  segment  most  strongly. 

Insect  black.  A  spot  upon  the  front,  another  behind  each  eye; 
a  slender  border  on  the  prothorax,  two  dots  on  the  scutellum,  and 
a  regular  border  on  every  segment  of  the  abdomen,  whitish. 
Antennae  black;  the  scape  testaceous  beneath.  Legs  black,  the 
tibiffi  white  above;  tarsi  slightly  ferruginous.     Wings  transpa- 
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rent,  with  the  radius  and  the  stigma  brown,  except  a  little  wash- 
ing of  brown  ferruginous  about  the  nervures. 

%.  Cljpeus  lengthened,  bideutate  J  the  teeth  permitting  between 
them  a  narrow  emargination.  Mandibles,  labrura,  clypeus,  and 
a  line  on  the  scape  of  the  antennae,  white.  Extremity  of  the 
antennae  beneath  and  the  hook,  ferruginous.  Angles  of  the 
metathorax  dentiform;  marginal  ridges  of  the  metathoracic  plate 
very  trenchant,  forming  on  each  side  a  spiniform  tooth;  scutellum 
parted  by  a  groove;  post-scutel  rugose,  offering  on  the  summit 
of  its  posterior  trench  a  sort  of  interrupted  rugose  ridge.  Knees, 
tibia?,  tarsi,  and  often  the  femora,  whitish. 

Va7\  Scutellum  bordered  with  whitish. 

Hess.  a.  diff. — This  species  is  very  well  characterized  by  its 
white  ornaments,  and  it  has  the  appearance  of  the  European 
species  of  the  subgenus  Epipona.  One  might  easily  err  in 
ranging  it  with  this  group  in  spite  of  the  anteriorly  truncated 
abdomen.  The  clypeus  (  ^  )  in  particular  is  cut  exactly  as  with 
these  insects.     See  the  affinities  of  the  O.  CafskilH. 

Hab.  North  America.  I  took  this  Odynerus  in  abundance  in 
the  environs  of  New  York  in  the  month  of  April,  but  I  met  none 
except  the  males.  I  finally  received  12  9  from  Connecticut, 
Illinois,  and  Pennsvlvania. 

Obiter  vat  ion. — We  possess  one  individual  9,  having  the  form 
sensibly  more  stubbed,  which  lias  the  clypeus  white,  with  a  black 
spot  and  the  scutellum  almost  entirely  white;  the  borders  of  the 
segments  quite  wide.    (Illinois.)    Is  it  a  simple  variety  ? 

13*  A*  CatslLillensis  Sauss. — Niger,  pnnctatns,  orassns;  O,  albo- 
phalerato  statura  et  0.  cowpestrl  pictuiA  siruilis;  corpore  flavo-'picto; 
nietanoti  foveola  acute  marginata,  frequenter  utrinque  rnacnla  flava ; 
Bcutellorum  limbo  interrupto,  11a vo;  anteunarum  soapo  flavo-lineato. 

Otlynerui  CnUJciUi^KV^.  Vespidefl,  I,  136.* 
Odyn,  Catskillensis  Sauss.  Et.  Vespid.,  Ill,  204. 

9.  Total  length,  11.5  mm.  ;  wing,  9.5  mm. 
^  .  Total  length,  9.5  mm. ;  wing,  8  mm. 

'  The  fig.  8,  pi.  xvi,  which  is  named  as  representing  this  species  in  the 
work  cited,  does  not  represent  it  at  all.  It  is  a  lapsus  to  be  regretted, 
without  considering  that  the  figure  is  very  bad.  One  should  not  take  it 
iuto  accouut  at  all. 
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9.  Form  stout.  Tho  size  and  shape  of  the  0.  albopkaleraiuSf 
but  the  thorax  is  shorter.  Clypeus  wide,  quite  triangular,  trun- 
cated at  the  extremity  or  appearing  lightly  bidentatc,  strongly 
^)nncturcd.  Body  densely  punctured  and  clothed  with  a  gray 
pile.  Concavity  of  the  nietathorax  dull,  finely  wrinkled,  strongly 
bordered ;  its  marginal  ridges  arcuate  and  quite  strongly  salient 
at  the  summit,  where  they  almost  form  two  little  teeth  separated 
from  the  post-scutel  by  a  fissure ;  on  each  side  there  is  formed 
another  dentiform  angle,  at  times  not  very  decided.  Abdomen 
short ;  the  first  segment  short ;  almost  as  wide  as  the  2d. 

Insect  black,  much  resembling  in  coloration  the  0.  campestris. 
Antennae  ferruginous  beneath,  with  a  yellow  line  upon  the  scape. 
A  dot  upon  the  mandibles,  four  spots  upon  the  cly|>ou3,  one  on 
the  front,  one  behind  each  eye,  a  narrow  border  on  the  pro  thorax, 
a  spot  beneath  the  wing,  an  interrupted  bordering  on  the  scute), 
and  two  arcuate  spots  upon  the  lateral  ridges  of  the  nietathorax, 
yellow.  All  the  segments  of  the  abdomen  adorned  with  a  narrow, 
regular  border;  knees,  tibiie,  and  tarsi  yellow;  these  last  often 
ferruginous.  Wings  transparent,  washed  with  brown  in  the 
radial  and  along  the  nervures.  Wing  scales  yellow,  touched 
with  brown. 

Var,  a.  Clypeus  yellow,  with  a  black  spot. 

b.  Only  four  yellow  borders  uiK)n  the  abdomen. 

c.  Spots  of  the  metathorax  very  small,  occupying  the  base  of 
the  ridges. 

d.  No  spots  on  the  metathorax. 

%.  A  little  smaller,  stubbed.  Mandibles,  labrum,  and  clypeus 
yellow;  this  last  wide,  rounded,  and  bidentate.  Hook  of  the 
antennsB  ferruginous,  as  well  as  the  extremity  of  the  flagellum 
beneath.  Border  of  the  1st  abdominal  segment  often  blended 
upon  the  sides  with  a  yellow  dot ;  femora  yellow ;  feet  almost 
entirely  yellow.    Two  yellow  dots  on  the  sid(»s  of  the  2d  segment. 

Var,  a.  No  separate  yellow  dots  upon  the  2d  segment. 

h.  Scutels  black. 

Ress.  a.  diff. — This  species  can  be  recognized  by  the  short  first 
abdominal  segment,  as  wide  as  the  2d,  and  by  the  two  yellow 
apots  on  the  nietathorax.  But  this  last  character  being  subject 
to  be  wanting,  it  is  not  advisable  to  give  it  too  much  importance. 
One  can  distinguish  this  Odynerus  from  the  0.  capra  by  its  very 
much  smaller  size  and  by  its  stubbed  form :  from  the  0.  Spinolae 
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})y  ita  smaller  size,  its  less  angulate  mctatboracic  plate,  by  the 
i^rrow  border  of  the  first  segment,  by  the  transparent  wings  and 
quite  different  livery:  from  the  0.  albophalercUus  by  its  yellow 
ornaments;  its  shorter  thorax,  a  little  less  strongly  panctured, 
its  abdomen  having  more  punctures,  its  antennae  more  colored, 
and  the  size  a  little  larger  :  from  the  0.  unifasciatu^  and  cam- 
pealris  by  its  metathoracic  plate  bordered  throughout  by  sharp 
ridges  and  by  the  border  of  the  2d  segment  which  is  not  rugose. 
But  above  all  it  might  be  confounded  with  the  0.  bireniniacU' 
lalus.  It  is  distinguished  from  it  by  the  less  rich  livery,  by  the 
regular  border  of  the  first  s(?gment,  by  the  very  much  less  gross 
form,  by  the  much  smaller  size,  etc.  Compare  these  two  species 
carefnllv. 

Hub.  The  United  States.  New  York.  Connecticut.  Illinois. 
(10  9,5^.) 

Observation. — This  species  is  the  American  representative  of 
the  0.  remmacula  and  it  appears  to  me  to  differ  from  this  species 
only  by  the  rather  less  defined  angles  of  the  prothorax  and  by  the 
metathoracic  plate,  which  is  not  striate. 

I  possess  a  very  small  individual,  9  (long.  8  mm.),  which  per- 
haps indicates  the  existence  of  another  allied  species.  The  thorax 
is  a  little  more  lengthened,  the  first  segment  of  the  abdomen  is 
divided  by  a  feeble  groove,  the  clypeus  offers  but  two  yellow 
dots  toward  the  base,  and  the  metathoracic  ridges  are  marked  by 
two  little  yellow  lines.     (Connecticut,  Mr.  Edw.  Norton.) 

I  possess  also  many  more  little  males  which  I  cannot  bat 
ascribe  to  this  species  and  which,  in  fact,  do  not  present  any 
difference  from  the  males  of  the  normal  size,  but  in  being  much 
smaller,  and  that  some  of  the  punctures  of  the  first  segment  of 
the  abdomen  are  a  little  stronger.     Length,  8.5  mm.;  wing,  T. 

These  specimens  have  no  separate  spots  on  the  2d  abdominal 
segment.  The  1st  segment  carries  a  regular  border,  not  enlarged 
upon  the  sides.  The  scnte'ilum  offers  two  yellow  spots;  the  post- 
scutel  is  in  general  black,  at  times  bipunctate. 

I  do  not  doubt  but  that  these  little  males  really  belong  to  this 
species,  just  as  one  often  meets  variations  among  the  insects  of 
this  group.  These  males  greatly  resemble  those  of  the  0.  tigris, 
but  they  are  however  larger,  and  above  all,  wider  and  more  stubbed 
in  form.     Connecticut.     New  York.     Illinois. 
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14*  A«  BdiabatUA  S.\cf8. — Minntus,  niger;  clyptH)  ^  tennit**r  lnil«*n< 
tall);  iJiHtaiioto  bi>i>ino>o,  siip«.4rne  rugoso,  liauil  ariito;  abdouiiiie  gr.u:ili; 
piiiiio  seunieiiio  elongnto;  olypeo,  niandibulis,  8rapo  antict*,  juiiu'to 
froiitali  et  post-oeulari,  pronoti  linea  antioa,  tegiilis,  piim-to  sulialari 
alMiominisqiif  semueutorum  iiiargiiiibns  an^n^te,  llavis.  Peilibus  Davis, 
femoribus  iiigris;  alia  subhyaliuis.     ^. — Long.  8  mm. 

Otfyntms  adiahatus  Sauk*.  Vespides,  I,  138.  2G,  %  (1852). 

Ilab.  North  America.    Garoliua.    (Typo  in  the  Paris  Museum.) 

15.  A«  fastidaoail senilis  SAUf^B. — Nigfr,  clvpci  i^nmnii  fasoia  nrctiata 
utriiiqae,  niafula  frontali  et  post-uculaii,  soapo  i^iibtus,  pronoti  uiar!;iii(>, 
tegulis,  fa^'L•ia  intfirupta  scuttjlli,  fascia  j»o>t-rt(MitHlli,  inai-nla  subalari 
abilominisque  fasciis  4,  llavis  ;  fascia  priini  segnicnti  utrinqiie  dilatata; 
peilibad  basi  uigris  ;  alis  subliyaliuis.     Long.  10  mm.     9' 

0(ff/nerusj\istiilio6usriiIus  Sacs.s.  Et.  Vespid.,  I,  137,  19,  9. 
Uab.  Brazil.     (Type  in  Paris  Museum.) 

16*  A.  Santa- Ann  a?  pArsp. — Niper,  densiRsime  pnnrtnlatns,  rl7p«>o 
grosse  cribrato ;  jironoto  suhangulato ;  metanoti  foveola  acutissiino 
ntarginata,  bid;?ntata;  abdomiue  snbvelntino,  ovato;  pnncto  frontali  et 
poAt-ocnlari,  litnra  angasta  pronoti  abdomiuisqiio  vitti;f«  3,  llavia  ;  alifl 
ftTrugiueis  ; — 9  <"J.vp«»o  atro  flavo  bipunctato,  anttMini<)  atris,  macula 
Rubalari  et  2souteIIi,  llavis; — ^  cljpeo,  Bubbideutato,  llavu,  seapo  llavo 
lineato. 

Odijncrus  Santa- Anna  Sacss.  Revue  et  Magas.  de  Zool.,  IX,  1857,  273. 

Total  length,  10  mm. ;  wiug,  11  mm. 

y.  Clypons  pyriform,  truncate,  or  feebly  subbidentnte,  very 
coarsely  punctured.  Protliorax  not  retracted  before;  its  angles 
distinct.  ^lesotliorax  with  a  little  smooth  carina  before;  its 
grooves  moderately  pronounced.  Post-scutel  truncate,  offerin«^ 
a  feeble  ridj^e  at  the  .summit  of  its  jxi.sterior  face  ;  this  ridj^e 
interrupted  and  finely  crenulatc.  Plate  of  the  metathorax 
triangulate,  very  ch'arly  bordered  all  around  by  very  trenchant 
straight  ri<lges,  which  inclose  the  two  pentagons  in  a  very  distinct 
manner.  The  lateral  angles  dentiform  ;  the  superior  ones  acute. 
Abdomen  punctured,  ovate;  the  first  segment  narrower  than  the 
2d,  punctured,  having  a  very  strong  suture.  Border  of  the  2d 
and  the  following  segments  densely  punctured,  but  neither  rugose 
nor  channelled.     That  of  the  first  ofiering  a  uunctured  line. 
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Head  and  thorax  finely  and  very  densely  sliagreened  ;  abdomen 
punctured,  a  little  velvety. 

Insect  black,  covered  with  gray  hair.  Two  lateral  spots  on 
the  summit  of  the  clypeus ;  another  between  the  antennae,  a  dot 
behind  each  eye,  a  narrow  border  on  the  prothorax,  a  spot  beneath 
each  wing,  two  on  the  posterior  border  of  the  scutellum,  two  dots 
on  the  wing  scales,  and  the  border  of  segments,  1,  2,  3  of  the 
abdomen,  sulphur-yellow;  there  is  often  a  yellow  dot  at  the  base 
of  the  scape  of  the  antennae  and  upon  the  anterior  tibia.  The 
yellow  bands  of  the  abdomen  arc  regular;  the  first  often  slightly 
enlarged  at  the  two  extremities,  the  two  others  at  times  retractijd 
in  the  middle,  and  complete  beneath.  Wings  transparent,  washed 
with  brown  ferruginous.    Wing  scales  black,  spotted  with  yellow. 

Var.  Clypeus  and  antennae  black. 

% .  Size  same  as  the  female.  Clypeus  yellow,  armed  with  two 
short  teeth  separated  by  a  semicircular  emargination ;  its  inferior 
margin  finely  bordered  with  black;  mandibles  and  labrum  black. 
Scape  of  the  antennae  in  general  marked  with  a  yellow  line;  hook 
black.  Wing  scales,  scutellum,  and  the  flanks,  in  general,  black, 
without  yellow  spots ;  the  fourth  segment  carrying  a  narrow  yel- 
low band  intcrrui>ted  above.  Tibiae  yellow  before.  Post-scutel 
divided  by  a  little  medial  groove.  The  superior  angles  of  the 
metathoracic  plate  pronounced. 

Bess.  a.  dijf. — This  species  is  peculiar  in  its  wholly  black 
antennae  and  in  a  very  marked  tendency  to  lose  its  yellow  orna- 
ments. Its  thorax  is  short  and  little  arched.  Its  abdomen  has 
a  velvety  appearance.  It  has  the  form  of  the  0.  Caiskillensis,  but 
the  first  abdominal  segment  and  the  thorax  are  a  little  less  wide ; 
its  size  is  a  little  greater.  The  %  has  the  clypeus  sensibly  less 
bidentate  than  the  North  American  species  of  this  gronp.  It  is 
closely  allied  to  the  0.  Bustamente,  (See  the  description  of  this 
species.) 

Hab.  The  hot  and  temperate  regions  of  Mexico.  Cordova. 
Jalapa,  the  Michoacan. 

IT.  A.  Bustamenti  Saups. — 0.  Santa-Anncc  8imilliinn8,niger;  clypeo 
integro  maculis  4  flavis  ;  thorace  latiore,  pronoto  latissimo,  tenniter  flavo 
niarginato,  metanoto  angustiore,  cantbis  inferis  flavo-omatis  ;  macqla 
subalari  et  scutelli  fascia  interrupta,  flavis;  abdominu  velutino,  bas! 
lato,  Begmeiitis  1-5  flaTo-marginatis;  tegulis  flavo-bipunclatis.     j. 

Odynerus  Bustamente  Sauss.  R«viie  et  Mag.  de  Zool.,  IX,  1857,  273,  J. 

Total  length,  11  mm. ;  wing,  9  mm. 
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9.  A  species  closely  allied  to  the  0.  Santa- Annse^  having 
exactly  the  same  appearance  and  the  same  sculpture  ]  the  abdo- 
men being  also  of  a  deep  velvety  black. 

Clypeus  wider  than  long,  its  anterior  border  truncate,  straight, 
or  a  little  concave,  not  bidentate.  Thorax  very  short,  sensibly 
wider  than  with  the  species  cited;  the  prothorax  less  angulate, 
but  very  wide,  the  disk  of  the  mesothorax  wider  than  long;  its 
grooves  indistinct;  metathorax  a  little  retracted,  so  that  the  thorax 
increases  in  width  from  bohind  forward.  The  posterior  plate  of 
the  metathorax  a  little  striate,  wider  and  less  strongly  bordered. 
The  yellow  ornaments  more  abundant  than  in  the  preceding 
species ;  clypeus  carrying  four  yellow  spots,  or  yellow  with  the 
scutelhim  black  on  the  summit ;  scape  of  the  antennae  adorned 
with  a  yellow  line ;  border  of  the  prothorax  very  narrow.  Thorax 
with  a  spot  beneath  the  wing,  an  interrupted  band  on  the  scutel- 
lum,  and  with  two  spots  upon  the  inferior  edges  of  tlie  metathorax. 
Segments  of  the  abdomen  all  regularly  bordered  with  sulphur- 
yellow  ;  the  last  ones  very  narrowly ;  the  first  ones  very  short, 
as  wide  as  the. second.  P'ect  black,  tarsi  and  tibiie  ferruginous. 
The  remainder  as  with  the  O.  Santa-Annx, 

Var,  Two  yellow  dots  on  the  scutellum. 

%.,  Unknown. 

This  species  very  much  resembles  the  0.  Caiskilli^  but  differs 
from  it  by  the  very  punctate  border  of  the  abdominal  segments, 
the  first  segment  being  also  wider  and  shorter. 

Hab.  The  cold  regions  of  Mexico.  1  have  taken  this  Odynerus 
upon  the  Coffre  de  Perote. 

18.  A.  SylTeirae  Sauss. 

Odyneruft  Sylveira  Sauss.  Et.  Vespides,  III,  217,  110;  pi.  x,  fig.  8,  J 
(1854). 

Hah,  Brazil.     Sylveird.    (Type  in  the  Paris  Museum.) 

6.  Metathorax  having  two  strong  spines, 

19*  A*  Claraziamis  Sauss. — Niger,  sericens ;  oapite  rufo  vel  ob!«caro ; 
oapite  et  thorace  snperne  ragose  punctatis  ;  pronoti  anguHs  emarginati^i, 
lobatia;  post-aontello  valde  oristato,  emarginato:  metathorace  postice 
ezcavato,  oantbis  peraoutis  marginato,  atrinque  spina  et  infere  deiite 
armato;   anteDnis  nigria ;   pronoti  xnargine  postico,  tracnla  subalari, 
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tegulis,  fascia  scutelli  et  post-scntelli,  metaiioti    aiignlis  adomiiiisqne 
9egiiii'iitorum  1-3  margiuti,  pallide  davis ;  alia  antice  fusco-uiarginatis. 
%  .  Clypt'O  bideutato  luteo. 

Anc,  Clarcuianua  Sacss.  Rev.  de  Zool.,  1870,  55,  3,  9  ^  • 
9>  Total  length,  12  mm.;  wing,  10  mm. 
%  .  Total  leugth,  10  mm. ;  wiug,  8  mm. 

9.  Body  stubbed.  Head  rather  large,  the  vertex  transverse, 
not  convex;  ocelli  set  in  depressions.  Thorax  slightly  convex; 
prothorax  having  each  of  its  angles  extended  into  a  lamellar 
rounded  process,  which  is  separated  from  the  anterior  margin  by 
a  wide  notch.  Disk  of  mesothorax  parted  by  a  longitudinal 
groove,  and  posteriorly  bicariuate;  the  cariuae  sinuous,  terminating 
at  the  angles  of  the  scutel.  Scutel  parted  by  a  groove  and 
separated  from  the  mesothorax  and  post-scutel  by  deep  furrows. 
Post-scutel  truncate,  elevated  into  a  high  crest,  rather  concave 
behind ;  the  crest  broadly  emarginate,  forming  two  nearly  trian- 
gular lamellar  teeth.  Metathorax  much  excavated,  niurgined 
with  very  sharp  edges ;  the  lateral  angles  produced  into  strong 
spines,  the  upper  arcuated  edges  very  salient,  ratlior  crested ;  the 
inferior  edges  forming  on  their  lower  part,  each  a  triangular 
tooth.  Head  and  thorax  above  coarsely  and  roughly  punctate ; 
thorax  on  the  sides  and  behind  finely  punctate  and  covered  with 
silky,  silvery  pile.  Abdomen  short,  finely  punctured,  silky,  with 
gray -golden  reflections,  the  first  segment  nearly  as  wide  as  the 
second,  short,  its  suture  transverse,  very  distinct. 

Black.  Antennaj  black,  the  1st  and  2d  joints  rufous  beneath  ; 
head  and  nmndibles  rufous  or  orange-red,  about  the  antennse  and 
a  little  on  the  vertex  black.  Anterior  margin  of  the  prothorax 
very  delicately  rufous;  posterior  margin  of  prothorax,  a  spot 
beneath  the  wing,  a  band  on  the  scutel  and  one  on  the  hinder 
part  of  post-scutel,  the  angles  of  metathorax,  and  the  inferior 
edges,  pale  yellow  ;  the  crest  of  post-scutel  also  yellow,  finely 
margined  wnth  black  on  its  hinder  face.  Tegulaj  rufous,  margined 
with  pale  yellow;  the  process  next  to  them  yellow.  The  first 
three  abdominal  segments  adorned  with  a  regular  yellow  margin; 
the  first  narrow,  fusing  on  each  side  into  a  little  lateral  spot;  the 
second  widest,  the  third  narrowest.  Feet  brown  or  passing  into 
ferruginous  ;  tibia?,  the  1st  and  2d  anteriorly,  and  the  extremity 
of  2d  femora,  marked  with  yellow.  Wings  hyaline;  anterior 
margin  and  radial  cell  brown. 
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Var.  The  head  more  or  less  obscure,  passing  into  black  or 
quite  brick-red. 

9.  (-lypeus  pyrifomi,  eoarsely  punctate,  terminating  with  two 
small  brown  approximating  teeth. 

%.  Head  blackish  or  black;  orbits  rufous;  inner  margin  of  the 
eyes,  a  frontal  spot,  and  a  line  on  the  mandibles,  pale  yelluvv; 
the  scape  at  times  with  a  yellow  line;  clypeus  polygonal,  strongly 
bidentate,  pale  yellow.  Anterior  femora  and  tibia?  yellowish 
before  (Bahia  IManca). 

The  male  is  described  from  a  southern  specimen,  which  may  be 
the  reason  of  its  black  head.  Specimens  from  15uenos  Avres  mav 
have  the  head  red  like  the  females? 

Re^s.  a.  diff. — This  is  a  quite  distinct  species  in  the  form  of 
the  thorax.  It  has  also  a  different  appearance  from  all  other 
Ancistrocerus. 

Hah.  The  Argentine  Republic,  5  9,  4  %.  IJucnos  Ayres 
(Meyer  Diirr),  1  9,  3  S.     Bahia  Blanca  (G.  Claraz). 

D.  Form  very  stubbed.     Thorax  cubical,  nearly  as  long  as  wide. 

30«  A.  blrenimacillatllS  Saubb.— Cms^tus  et  brevis ;  teniiiter 
punctatus ;  clypeo  llavo,  9  tnincato,  %  biilniitato ;  t1i()ra<:e  brevi, 
quadrate;  uietanoti  foveola  acutissime  inurgiiiata,  ntriiiqiitf  et  superiie 
aiigulori  deiitiforines  effirientu;  iiiacula  frontali  vi  post-ooulari,  fa>(;i<i  in 
Buapo  anteniiaruiii,  pronoti  limbo  late,  tt^gulis,  scutfllo,  po>t-sc'ut«'lIo 
macula  subalnri  et  utriiiqiii*  metatboracis  ptMiibusijuo,  llavir<;  ab(b>iini)H 
lato,  coniio,  tsegtiimtorum  margins  piiiictato,  late  llavo-Iiiiibatn.  secuiido 
FaepiuH  utiinqut;  macula  flava  :  ])rimi  fast'ia  utriiique  anlrorium  dilatata. 

Odyntrus  bircnimncuhttus  t?Aues.  Venpides,  I,  l^f),  16,  9»  ^^^' 

Total  leugth,  14  mm.  ;  wing,  11  mm. 

9.  Large  and  x'ery  stubbed.  Form  very  short  and  very  wide. 
Clypeus  wider  than  long,  truncate,  finely  punctured.  Tht^rax 
stout,  very  wide,  cubical,  a  little  longer  than  wiile.  Prothorax 
not  angular ;  mcsothorax  marked  posteriorly  with  two  profound 
grooves.  Post-scutel  short,  truncate,  having  a  sort  of  ridge, 
blunted  in  the  middle.  Metathorax  v(M*y  wide;  its  posterior 
plate  wide,  quite  flat,  fincdy  sliagrecned.  very  angulate,  and 
bordered  all  around  by  some  very  trenchant  ridges,  which  f(»rrn 
on  each  side  a  spiuiform  angle  and  on  the  summit  two  sharp 
teeth.     Head  aud  thorax  very  deusely  and  finely  punctured. 
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Abdomen  wide  and  conical;  the  first  segment  short,  as  wide  as 
the  2d,  elevated  at  the  suture ;  its  superior  surface  often  longi- 
tudinally striate  along  the  suture ;  the  border  of  the  segment 
distinctly  punctured  ;  that  of  the  2d  insensibly  reflexed. 

Insect  black,  strongly  mingled  with  yellow.  Mandibles  brown 
at  the  extremity.  Clypeus  yellow,  at  times  adorned  with  a  little 
brown  dot.  Antennae  black,  with  the  scape  yellow  before  and  the 
flagellum  ferruginous  beneath  at  its  base.  A  spot  on  the  front, 
one  behind  each  eye,  a  wide  border  on  the  prothorax,  a  spot 
below  the  wing,  wing  scale,  scutel,  post-scutel,  two  arcuate  spots 
occupying  the  angles  of  the  metathorax,  and  a  wide  border  on 
every  segment  of  the  abdomen,  yellow;  these  borders  regular; 
that  of  the  1st  segment  joined  to  two  oblique  lateral  spots;  the 
2d  ornamented  on  each  side  by  an  oblique  spot,  sometimes 
separated,  sometimes  confounded  with  the  border.  Anus  yellow. 
Feet  yellow,  thighs  obscure  at  their  base;  coxae  spotted  with 
yellow.  Wings  transparent,  a  little  smoky  along  the  side  and 
toward  the  end,  with  a  light  violet  reflection. 

Var.  a.  Scutellum  having  but  one  yellow  interrupted  band. 

b.  No  yellow  lateral  spots  on  the  2d  segment. 

c.  The  border  of  the  2d  segment  festooned  in  consequence  of 
the  fusion  with  the  lateral  spots. 

d.  The  yellow  ornaments  passing  into  orange. 

%.  Same  size  as  the  9.  Extremity  of  the  antennae  and  their 
hook  ferruginous ;  clypeus  bidentate.  Mandibles  yellow.  Scu- 
tellum divided  by  a  groove.  Yellow  ornaments  narrower,  often 
interrupted  on  the  scutel ;  lateral  spots  of  the  first  two  segments 
small.  Anus  only  spotted  with  yellow.  (The  border  of  the  first 
segments  in  general  regular,  only  confounded  on  each  side  with  a 
yellow  dot.) 

T  «7\  Size  small,  length  11  mm.  ;  wing  8  mm. 

Ecss.  a.  diff. — This  beautiful  species  is  very  distinct  in  its  very 
stubbed  form,  in  its  size,  in  its  cubical  and  finely  punctured 
thorax,  not  cribrose  with  holes,  in  the  exceptional  width  of  its 
yellow  markings.  It  can,  however,  be  confounded  with  the  Ody^ 
nerus  Catakillensis^  from  which  it  may  be  distinguished  by  the 
yellow  clypeus  of  the  female,  by  the  much  richer  ornamentation, 
by  the  notably  more  stubbed  form,  and  by  the  two  oblique  yellow 
spots  of  the  first  segment  which  mingle  themselves  with  the  border; 
by  the  elevated  and  truncate  post-scutel  and  by  its  superior  size. 


ODYNERUS.  1*1*1 

The  0.  biremmaculatus  differs  from  the  0.  Spinolse  by  its 
very  much  more  densely  punctured  and  not  smooth  body,  by  its 
transparent  wings,  by  the  margin  of  the  2d  segment  which  is 
densely  punctured,  by  <he  first  segment  which  is  wider,  by  its 
stubbed  form,  etc. ;  from  the  O.  campestris  and  unifasciatus  by 
the  very  much  more  densely  and  less  coarsely  punctured  thorax, 
by  the  form  of  the  metathorax,  by  the  less  coarsely  punctured 
margin  of  the  2d  segment,  etc. 

Finally,  the  0.  hirenimoculaius  offers  a  great  resemblance  also 
to  the  0.  renimacula  of  Europe,  although  its  form  is  very  much 
more  stubbed  than  that  of  this  last  species. 

Hah,  New  England.     New  York.     24  9,3  %. 

II.    The  concavity  of  the  metathorax  forms  no  distinct  lateral 

angles. 

Here  the  posterior  plate  is  often  rugose.  It  is  at  times  still 
bordered  at  the  summit  by  some  ridges  or  one  double  arch; 
sometimes  it  is  not  limited,  especially  not  on  the  sides,  where  it  is 
effaced  and  lost  in  the  sides  of  the  metathorax.  The  concavity 
is  often  formed  by  the  meeting  of  two  convex  facettes. 

A.  Posterior  face  of  metathorax  remaining  margined^  but  with- 
out distinct  angles.     Body  slender,  elongale, 

a.  Post'ftcutel  strongly  truncate. 

31«  A*  COnspicilUS  Saups. — Gracilis,  niger,  ubiqne  panctatns ;  capiie 
et  thorace  crassisMime  et  rngose  puiietatis  ;  prnthoraee  aiitice  cristato, 
angulato,  post-scat«llo  vnlde  truncate,  facie  postica  polita  ;  metathoraco 
ntrinque  baud  angulato,  foveola  Isvi,  teiiuiter  marginata,  abdomine 
dense  pnnotato ;  prinio  Begmonto  iiiinnto,  acute  sutarato  ;  antenn.irnm 
•oapo  sabtas,  pnnoto  fioutali  et  sabalari,  pronoti  aMominisqne  Begmen- 
tornm  1,  2  limbo  postico,  fascia  interrnpta  £cntelli,  fascia  post-scutelli, 
liueaque  femoram  i n termed io rum,  luteis.     9  • 

Ancislrocerus  conspicuus  Sauss.  Rev.  et  Mag  de  Zool.,IX,  1857,  247. 

Total  lengtb,  9.5  mm. ;  wing,  7  mm. 

9.  As  slender  as  a  Stenancistrocerus.    Head  and  thorax  very 
•  roughly  punctured.     Clypeus  very  coarsely  punctured,  finely  bi- 
carinate  at  tip  and  minutely  bidentate.     Head  margined  poste- 
riorly.   Vertex  having  a  tubercle  garnished  with  an  erect  brush 
of  hair.     Thorax  scarcely  contracted   posteriorly,  very  square 
12 
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anteriorly ;  the  prothorax  with  a  crested  margin,  its  angles 
dentiform,  acute.  Post-scutel  very  short,  strongly  truncate;  its 
posterior  face  flat,  polished;  its  superior  face  rough,  transverse; 
its  posterior  ridge  very  finely  crenulate,  the  middle  with  a  very 
small  compressed  tubercle.  Metathorax  coarsely  cribrose,  silky- 
grayish,  its  hinder  face  widely  excavated,  as  polished  as  the 
posterior  face  of  post-scutel,  somewhat  punctate,  finely  margined; 
the  margins  forming  behind  the  post-scutel  two  quite  small  erect 
teeth  (not  easy  to  distinguish) ;  no  distinct  lateral  angles. 
Abdomen  slender,  slightly  depressed;  the  first  segment  small, 
shortly  and  quite  sharply  truncate  anteriorly;  the  suture  elevated ; 
its  superior  face  short,  rather  strongly  punctured ;  2d  segment 
not  quite  so  strongly  punctured,  its  hinder  margin  with  a  line  of 
punctures,  the  following  segments  densely  punctured. 

Black;  grayish-silky.  Mandibles  partly  fulvous;  antennae 
ferruginous  beneath,  scape  yellow  beneath.  Two  dots  on  the 
sumniit  of  clypeus,  a  frontal  spot,  and  post-ocular  line,  pale  yel- 
low. Hinder  margin  of  prothorax  with  a  narrow  luteous  band ; 
its  angles,  appendix  of  wing  scale,  a  spot  under  the  wing,  an 
interrupted  fascia  on  scutel,  a  transverse  line  on  the  hinder  face 
of  post-scutel,  and  two  large  macula)  on  the  hind  face  of  meta- 
thorax, pale  yellow.  The  first  two  abdominal  segments  narrowly 
margined  with  luteous.  Intermediate  femora  with  a  luteous  line. 
Anterior  tibiae  and  tarsi  brown  or  ferruginous.  Wings  hyaline, 
smoky,  nerves  and  anterior  margin  of  the  apex  fuscous ;  the  2d 
recurrent  nerve  falling  nearly  upon  the  2d  transverse  cubital  vein. 

Var.  Anterior  margin  of  prothorax  also  margined  with  luteous. 

Bess.  a.  diff. — This  is  quite  a  distinct  species  and  a  peculiar 
type,  making  a  sort  of  transition  to  Stenodynerus  by  its  slender 
form,  and  its  punctate  abdomen,  having  the  1st  segment  more 
punctured  than  the  second.  The  form  of  the  scutel,  post-scutel, 
and  metathorax  is  quite  unusual,  and  the  very  coarsely  punctured 
thorax  makes  it  at  once  distinguishable. 

Its  livery  much  resembles  that  of  the  A.  Fariasi,  but  it  diflcrs 
from  this  in  all  its  form  and  its  punctures ;  in  the  first  segment 
being  very  short  and  truncate,  its  superior  face  quite  transverse; 
the  scutol  truncate,  not  triangular;  the  punctures  of  thorax  and 
head  being  much  coarser,  etc.  It  has  also  a  resemblance  to  0. 
(Stenodynerus)  totonacus. 
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Ilab.  Tho  temperate  parts  of  Mexico.  I  caught  a  9  near 
Cordova. 

h,  Post'tcntd  nW  tnincatty  angttlatt  posteriorly. 

This  type  has  the  i>o.st-scut(?I  formed  much  as  in  Sfenancisfro- 
ceruii,  but  the  form  of  the  abdomen  remains  as  in  the  division 
Ancidroccrus,  and  the  appearance  remains  also  as  in  this  group, 
so  that  wc  have  to  leave  it  iu  the  division  Ancuilrocerus,  prop, 
diet 

22.  A.  cin^^nlatus  SAusfi.— Gracilis,  niger,  nilidns,  snlfnreo-piotns 
pronoti  angulis  iu  procossus  2  procluclin,  aiiteiuiis  subtus  et  basi  Davis; 
abdniiiiiiiA  sfgmeiiti.s  1,  2  late  flaeo-margiiiatis  ;  priino  aiitice  truncato, 
satari  proininnla,  fascia  flava  utrioqae  ancta  marginato. —  J  %  .  CIj- 
peo  trnncato,  llavo. 

Odijnerus  cin/jn!afui  CttESSo^,  Iljmen.  of  Cuba,  Ent.  Proc,  Phila.,  II, 
18G5,  102,  J. 

^  .  Total  length,  0  mm. ;  wine,  7.5  mm. 
9.  Total  length,  12  miu. ;  wiug,  9  mm. 

Rather  small.  Form  slender,  elongate.  Head  and  thorax 
punctured.  Angles  of  prothorax  strongly  produced  into  blunt 
processes.  Scutel  and  post-scutel  flattened,  the  former  parted 
by  a  deep  groove.  Metathorax  rounded,  rather  roughly  punctate ; 
its  concavity  strigosc;  bordere<l  by  a  rather  distinct  salient  line*, 
but  its  anjjlcs  obsolete  and  destitute  of  teeth.  Alxlomen  delicatclv 
punctured,  most  distinctly  on  tiie  first  segment  and  the  bonier 
of  the  others;  2d  segment  somewhat  swelled  above;  the  first 
segment  narrower  than  the  second;  its  suture  elevated. 

Shining  black.  Antenme  black,  with  thc^ir  first  two  joints  nnd 
the  under  side  yellow.  A  triangle  on  the  forehead,  a  line  behind 
the  eye,  a  broad  fascia  on  the  edge  of  prothorax,  a  spot  under 
the  wing,  the  scutel,  and  post-scut(?i,  yellow.  The  first  two 
abdominal  segments  with  a  broad  yellow  margin;  the  fascia  of 
the  first  widened  on  each  side.  Feet  yellow;  coxa;  and  hinder 
fiMHora  except  at  tip,  black,  intermediate  coxae  yellow  anteriorly. 
Wings  clouded,  princii)ally  at  the  end ;  the  anterior  margin  as 
far  as  the  stigma  ferruginous. 

9  %»  Clypeus  polygonal,  longer  than  wide,  yellow ;  its  inferior 
border  narrowly'trnn<*ate,  tenuously  margined  with  black.  Man- 
dibles dentate;  ferruginous,  or  yellowish,  black  at  base  and  tip. 
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Hah.  Cuba.     Sent  to  me  bj  Dr.  Gundlach. 

This  species  is  very  distinct,  but  by  its  appearance  might  bo 
confounded  with  0.  IlavanensiSy  which  has  quite  a  differently 
formed  abdomen,  having  the  angles  acute,  but  not  so  much  pro- 
duced, and  the  clypeus  notched. 

Its  slender  form  makes  it  resemble  0.  tigriSj  although  it  is 
very  different  in  the  produced  angles  of  prothorax  and  rounded 
metathorax. 

B.  MetcUhorax  not  distincthj  marginale.     Body  not  slender^  of 

normal  form, 

a.  Abdomen  nearly  conical.     The  bonier  of  the  2d  segment  not  reflexed. 

Body  velutinoui. 

23.  A.  Parredesi  Safss. — Niger,  velutino-hirentuB,  argenteo-flerioens ; 
antennis  subtus  ferrugiueis  ;  puucto  frontali,  proDOti  medio  et  tegalia 
in  margine,  ferrugineis;  abdomiuis  segmeDtis  2-5  flavo-marginatis ; 
Becundo  iu  margine  valde  punctato  ;  alis  ferrugineis,  apive  griseo-neba- 
losi9.-^9*  Clypeo  Infere  ferrugineo-maculato. 

OJynerus  Parredes  Sau38.  Rev.  et  Mag.  de  Zool.,  IX,  1857,  273. 

Total  length,  13  mm. ;  wing,  10.5  mm. 

Appearance  of  the  O.  nasidens.  Clypeus  convex,  quite  finely 
punctured ;  its  inferior  border  truncate,  short,  and  bordered  with 
a  salient  rim.  Prothorax  angulate:  its  angles  almost  dentiform. 
Metathorax  having  its  posterior  plate  punctate  and  striate, 
bordered  by  slightly  salient  ridges ;  its  superior  ridges  arcuate 
in  the  form  of  the  end  of  an  arch,  not  forming  any  superior  angle, 
and  on  each  side  only  a  blunt,  indistinct  angle.  Post-scutel 
blunted,  punctate.  Abdomen  conical ;  the  first  segment  wide, 
anteriorly  truncate ;  its  suture  distinct. 

Insect  black,  finely  punctured,  rather  more  strongly  on  the 
metathorax;  all  the  body  covered  with  a  thick  velvety  pile, 
silvery  and  a  little  golden ;  the  abdomen  shining  velntinous,  with 
silky  and  golden  reflections,  the  2d  segment  quite  strongly  punc- 
tured along  its  border,  but  not  channelled.  The  antennae  ferru- 
ginous beneath,  as  also  a  spot  toward  the  base  of  the  clypeus.  A 
dot  between  the  antennae,  a  line  in  the  middle  of  the  prothorax, 
and  the  border  of  the  wing  scale  fawn-colored  or  ferruginous. 
Segments  of  the  abdomen,  all  except  the  first,  adorned  with  a 
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rej^ular  yellow  border.  Legs  black,  varied  often  with  ferrugiuoaa. 
Wings  ferruginous  with  the  end  grav. 

Var.  The  yellow  passing  into  ferruginous  and  the  ferruginous 
into  yellow. 

Besa,  a.  di(f. — This  speeies  wonderfully  resembles  those  which 
form  the  group  of  the  O.  nai^ideiiH^  but  it  is  sufliciently  distinct 
from  it  in  the  presence  of  the  suture  of  the  first  segment  of  the 
abdomen.     It  is  also  more  slender. 

Hah.  The  temperate  climes  of  Mexico.  Yalley  of  the  M'ex- 
tillan.     4  9. 

6.  Abdomen  more  ovalo-conical ;  the  border  of  the  2d  tegment  rugose  or 

rcflixed. 

(Section  I,  ^,  Satssuue  Vespides,  I,  130.) 

Group  of  the  OJi/nerus  unij'usciafus. 

94U  A*  linifasciatus  Sau.<8. — (iracilLs,  niger,  cribri  iiistar  punctatus; 
alidomiiiis  seoundi  set;iiKMiti  niargiiiH  caiialiculato,  subrellexo,  perru- 
goso ;  aiit«nni8.sabtu;<  ferruj:in»^is ;  pimcto  frontali  et  post-oculari,  macula 
biloba  prouoti^^Hist-scatHlloet  abdoniinis  primi  s<»ginotili  iiiargiiie,  flavi.<). 
—  9-  CIy{Hfo  fiavo-bipuuctato. —  ^  .  Clypeo,  maudibulis  et  abd.  secandi 
ftegmenti,  limbo,  flnvis. 

Variat.  9  fiecuudo  ^  tertio  et  quarto  abd.  segmento  flavo-limbato. 

Odgnerui  unclnntus^  Sat,  Boston  Journ.,  I,  1837,  280,  4.     Sat^h  Entom. 

(Le  Contk),  II,  7(1(5,  4. 
Odtjueriu  uMijascialiis  Sai^s.  Vespides,  I,  138,  21 ;  III,  205. 

9>  Total  length,  14-15  mm.;  wing,  11  mm. 
^  .  Total  length,  11  mm. ;  wing,  8. 

9.  Form  slender.  Head  and  thorax  cribro.«e  with  groat 
separated  punctures.  Clypeus  convex,  strongly  punctured,  widely 
pyriform,  terminattMl  by  two  very  small,  near  together  and  diverg- 
ing teeth.  Head  strongly  and  densely  punctured.  Thorax  (piite 
lengthened,  a  little  retracted  posteriorly,  everywhere  strongly 
cribrosc  with  foraminiform  ])unctun^s.  Prothorax  fniely  borden?d, 
without  angles.  Mesothorax  jirerfenting  two  grooves  on  its  hinder 
part.  Metathorax  very  rugose  above,  retieulately  shagreencd, 
corrugated;  it«  concavity  quite  flat,  indistinctly  striate  and 
punctate,  without  spines  on  the  sides,  superiorly  bordered  by  an 

'  It  is  evidently  not  the  0.  uuiffmriatus  which  Fabricina  described 
under  the  name  of  Vfgjm  uncinata^  which  is  rather  the  Monohia  A-dfnn^ 
iHfcaase  lie  says  that  all  its  markings  are  snowy-white,  and  that  the  siz* 
is  that  of  the  Vesjta  maculatcu 
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arcuate  treiicliani  rid^c.  Abdomen  slender;  first  segment  a  little 
narrower  than  the  2d,  distinctly  truncate  anteriorly,  subpedicu- 
late  at  the  base,  with  the  anterior  face  smooth  ;  the  superior  face 
slightly  widened  behind,  bounded  before  by  a  strong  sutural 
ridge,  very  distinct.  The  abdomen  very  finely  punctured,  but 
the  3d  and  following  segments  rather  strongly  so,  and  esjK^cially 
the  border  of  the  2d  segment  offering  a  wide  zone,  very  stronghj 
cribrosCf  rugoi^e,  subchannelled,  with  suhturned  up  border.  Near 
the  margin  of  the  1st  segment  one  sees  also  a  line  of  punctures. 

Insect  black,  clothed  with  gray-ferruginous  hair.  Two  lateral 
dots  on  the  clypeus,  one  behind  each  eye,  a  mark  on  the  front, 
yellow  or  ferruginous  ;  a  bilobate  spot  in  the  middle  of  the  pro- 
thorax  and  post-scutel,  wholly  or  partly  yellow.  Wing  scales 
brown.  Abdomen  wholly  black;  only  the  first  segment  adorned 
witli  a  yellow  border,  suddenly  widened  on  the  sides  (or  joined 
with  two  lateral  spots).  Tibiic  and  tarsi  ferruginous  or  yellow  ; 
antennae  ferruginous  beneath,  black  above,  with  the  scape  at  times 
wholly  ferruginous  at  the  base.  Wings  of  a  transparent  brown, 
with  violet  reflections,  particularly  obscure  along  tiie  nervures. 

Var,  A  spot  beneath  the  wings  and  a  border  on  the  2d  abdo- 
minal segment,  yellow. 

%.  Smaller.  Antennae  rery  large,  terminated  by  a  little 
hook;  clypeus  yellow,  with  a  triangular  notch;  labrum  and  man- 
dibles before,  yellow;  post-scutel  yellow,  or  only  bipunctate  with 
yellow ;  the  2d  abdominal  segment  a  little  compressed  at  the 
base,  bordered  with  yellow;  its  margin  a  little  sinuate,  concave 
arcuate  in  the  middle  above,  more  or  less  retrousse,  compressed  ; 
the  3d  and  4th  segments  often  adorned  with  a  fine  yellow  edging. 
The  border  of  the  1st  segment  often  presents  a  little  of  red ;  some- 
times a  little  widened  on  the  sides.  With  this  species  the  orna- 
ments are  yellow-golden  or  sub-orange. 

Far.  a.  A  yellow  dot  under  the  wing.  Border  of  the  prothorax 
entire,  bilobate. 

b,  %,  Post-scutel  black.  On  the  abdomen  only  two  narrow 
borders.     (Illinois.) 

c.  %.  Head  and  thorax  entirely  black ;  mandib*es  margined 
with  yellow  ;  1st  abd.  segment  narrowly,  2d  very  narrowly  bor- 
dered with  yellow.     (P'lorida.) 

BesH.  a.  diff. — Tiiis  Odynerus  is  quite  easy  to  recognize  by  the 
very  rugose  and  channelled  border  of  the  2d  segment ;  by  the 
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unique  bordering  of  the  first  segment,  although  certain  females 
possess  a  second  band  like  the  males;  by  its  obscure  face;  by  itg 
slender  form,  by  its  abdomen  which  is  not  brielly  sessile,  and  the 
thickness  of  the  border  of  the  first  segment  of  the  ubilomen,  which 
causes  the  2d  segment  to  appear  so  subcompressed  at  its  base. 
See  the  O.  camjuiatrisy  to  which  it  is  closely  allied. 

Hah.  The  United  States.  Connecticut.  Illinois.  Iowa. 
Prairies  (  Rio  Pecos).    Tennessee.     North  Carolina.     10  9;  12  ^. 

Observation. — Among  the  <lried  Kpecim<Mis  one  generally  finds 
the  abdomen  extremely  swelled,  as  if  the  segments  liad  been 
violently  distended.  This  peculiarity  Ixjlongs  especially  to  this 
species  and  gives  it  an  unusual  appearance. 

S5.  A.  campestris  Sauss. — Niger,  gror^se  punrlntm;  metaiiot!  foveola 
hand  .icute  iiiar|{in  :tn,  ini>riii!,  ^triata  «*t  grorisn  punctata;  ubiloiiiinirt 
Begtiieiitorum  2'-5*  luargiiiti  niuose  piinctato  ;  antenuiti  subtiid  fulvid, 
8ca^  flavo-Iiueato;  clyp«o  9  fiavo,  macula  atra,  %  ein&rgiiiato,  flavo; 
pum-tu  fruntali  et  post-oculari,  prouoti  «t  abd.  segmentoriim  r-ii'^-IiiulK) 
(primi  utriuque  aucto),  post-sculello,  niaculis  2  i«cutelli  maculaque  &ab- 
alari,  tibiis  et  tarsia,  fluvis ;  aliij  fusco-nebulohis. 

Oilynerus  campestris  Sauss.  VespiJt»s,  I,  137,  IS;  III,  204,  %. 
9*  Total  length,  13  mm. ;  wing,  11  mm. 

9.  Head  and  thorax  cribrose  with  great  pits,  quite  visible  to 
the  naked  eye.  Clypeus  pyriform,  as  wide  as  long,  cribrose  with 
great  punctures;  its  anterior  border  small,  Iwrdered,  sul>concave, 
upon  the  vertex  often  a  little  fossettc.  Prothorax  unarmed,  finely 
bordered.  Mcsothornx  marked  with  two  grooves;  seutel  flat; 
post^scutel  short,  sloping.  ^Metathorax  rounded,  rugose;  its  con- 
cavity pronounced,  but  not  limited ;  divided  by  a  vertical  carina 
which  bifurcates  at  tlie  summit  to  form  two  arcs  which  indistinctly 
border  the  cavitv  at  the  summit:  the  middle  and  the  bottom  of 
the  concavity  wrinkhnl;  the  summit  coarsely  punctured.  Abdo- 
men ovalo-conic,  punctured  ;  the  first  segment  large,  almost  as 
wide  as  the  2d;  borders  of  the  segments  2-5  presenting  a  wide 
ooarsely  punctured  zone,  rugose,  but  not  turned  up;  the  border 
of  2d  segment  sinuous,  forming  a  concave  arc. 

Insect  black,  clothed  with  a  grayish  pile.  Antenme  ferrugi- 
nous beneath.  Clypeus  yellow,  with  a  triangular  black  spot. 
A  line  on  the  scape  of  the  antenna*,  a  spot  on  the  front,  one 
behind  each  eye,  border  of  the  prothorax,  a  spot  beneath  the 
wing,  wing  scales,  two  dots  on  the  seutel,  post-scutel,  and  a 
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border  upon  segments  2-5  of  the  abdomen,  knees,  tibiae,  and 
tarsi  yellow ;  the  first  segment  of  the  abdomen  having  its  border 
widened  upon  the  sides,  or  rather,  confounded  with  two  lateral 
spots ;  border  of  the  3d  much  narrowed.  Wings  transparent, 
but  washed  with  brown-violet  especially  along  the  borders. 

Var.  Clypeus  black  with  four  yellow  spots,  segments  4  and  5 
of  the  abdomen  with  no  yellow  border. 

% .  Clypeus  emarginate,  yellow ;  mandibles  yellow. 

I  possess  a  male  very  closely  allied  to  A.  unifasciatuH  S, 
having  also  the  margins  of  the  2d  and  3d  segments  sinuous  and 
coarsely  punctured.  But  it  differs  from  this  species  in  the  smaller 
hook  of  the  antennae,  in  the  metathorax,  wholly  rugose ;  even  on 
its  concavity,  which  is  less  defined  and  not  striate ;  in  the  first 
abdominal  segment,  which  is  parted  by  a  quite  strong  longitudinal 
groove,  and  in  the  2d  segment  more  compressed  at  its  base.  It 
has  the  same  markings,  unless  the  prothora^  has  a  little  less  of 
yellow  in  the  middle.  As  this  %  has  the  metathorax  rounded  and 
the  wings  slightly  washed  with  brown,  it  seems  that  it  cannot 
but  belong  to  the  0.  campestris,  unless  it  represents  a  species 
which  may  have  escaped  us. 

It  differs  sometimes  from  the  0.  campedris  in  its  scutellum 
deprived  of  spots  and  in  the  groove  of  the  first  segment  which 
approaches  to  it,  as  well  as  the  smallness  of  the  anteuuary  hook 
of  the  Stjmmorphus. 

Bess,  a.  diff. — This  species  has  the  appearance  of  the  O. 
parietum.  It  can  be  confounded  not  only  with  the  Anciatrocerus 
of  this  group,  but  with  different  Odyneri,  properly  speaking. 

It  differs  from  the  0.  unifasciatus  in  its  more  stubl)ed  form,  its 
less  violet  wings,  the  less  upturned  border  of  the  2d  abdominal 
segment,  and  in  its  livery,  more  rich  in  yellow  (spot  beneath  the 
wing,  spots  on  the  scutellum,  etc.);  from  the  0.  capra  in  its 
metathoracic  excavation  without  border,  in  its  smaller  size,  its 
more  obscure  wings,  and  the  strong  rugosities  of  the  border  of 
the  2d  and  3d  segment,  etc. ;  from  the  0.  Spinolse,  in  the  same 
characters,  except  that  the  wings  of  this  last  species  are  darker. 

JIab.  The  United  States.  Pennsjlvania.  Illinois.  Carolina. 
Connecticut  (7  9). 

26.  A.  tubercilliceps  Sattss. — Niger,  crosse  pnnctatns,  piloso-veln- 
tinu.^ ;  nian(1ibiilifl,  clyp»^o,  oculorum  marginibns,  peiiiba»,  pronoto, 
tegnli!*, soutellis,  macnlis  sabalarihus  et  m<»tanoti,  rafis  ;  antennist  rnfls, 
Buperne  apioem  versus  nigris ;  abdomine  rufo,  segmentis  flavo  tnargi- 
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uatis,  10  et  2^  h&A  nigresceiitibus  ;  seciiiuli  niargiue  perrugcso,  inaxime 
oaiialiculjito,  et  re!i«xo ;  alls  ferrugineis  apioe  in(|uiuatis. —  %.  Cljpeo 
flavo,  bideutato;   veitice  tuhtTculo  uitido  instrncto. 

Odynerus  tulcrculocephuiua^  Sacss.  Vespides,  I,  139,  22 ;  pi.  xvi,  fig.  9, 

10a. 
Odifnerus  tuber culicepK^  Ibid.  Ill,  205. 

9.  Total  length,  13  mm.;  wing,  11  mm. 
% .  Total  length,  9  mm. ;  wing,  8  mm. 

Clypeus  pjriform,  strongly  punctured,  truncate,  and  subbidcu- 
tatc  at  the  extremity.  Head  strongly  and  densely  punetured. 
Behind  the  ocelli  is  a  little,  indistinct  tubercle,  shaped  like  a  4th 
ocellus.  Anterior  ocellus  very  large.  Thorax  cribrose  with  large 
distinct  points.  Angles  of  the  prothorax  a  little  prolonged,  sub- 
dentiform;  scutellnui  divided  by  a  groove.  Concavity  of  the 
metathorax  appearing  punctured  or  rugosely  striate,  according 
to  the  way  in  which  it  is  seen,  with  the  borders  perfectly  rounded; 
there  is  only  a  little  border  at  the  summit  in  a  feeble  arch. 
Abdomen  punctured;  the  1st  segment  narrower  than  the  2d, 
bordered  by  a  slightly  salient  cordon ;  the  2d  having  its  margin 
very  strongly  annulate,  very  strongly  upturned,  and  very  rugose, 
a  little  sinuate  in  the  middle. 

Insect  clothed  with  long  gray  or  ferruginous  hair,  abdomen 
velvety.  Head  and  thorax  black.  Mandibles,  clypeus,  a  dot 
upon  the  front,  border  of  the  eyes,  interrupted  at  the  summit, 
prothorax,  scutel,  wing  scales,  two  spots  beneath  the  wings  and 
two  others  on  the  metathorax,  of  a  ferruginous  red.  Mesothorax 
with  two  red  lines.  Abdomen  ferruginous,  with  the  base  of  the 
second  segment  and  the  anterior  face  of  the  first,  blackish. 
Posterior  border  of  all  the  segments  margined  with  yellow,  but 
this  color  ofien  passing  into  ferruginous  on  the  last  segments. 
Legs  ferruginous ;  femora  black  or  spotted  with  ferruginous. 
Antennjc  red,  with  the  second  moietv  black  above.  Winjrs 
washed  with  ferruginous,  with  the  end  brownish. 

%.  NotaI)ly  smaller.  Clypeus  bidentate,  notched,  yellow,  as 
well  as  the  mandil)les  and  a  line  on  the  scape  of  the  antenme; 
the  flagellum  with  more  of  black;  hook  very  small,  ferruginous. 
Tubercle  on  the  vertex  A*ery  much  larger  tlian  tliat  of  the  female, 
distinct  and  shining.  Concavity  of  the  metathorax  punctured, 
with  little  or  no  superior  border.     Abdomen  a  little  more  com- 
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pressed  at  the  base  of  the  second  segment,  the  middle  of  segments 
1st,  2d  generally  black,  the  red  less  developed.  Legs  often  varied 
with  yellow. 

Var,  The  middle  of  the  prothorax  a  little  yellow.  The  black 
encroaching  upon  the  red.  The  scutels  often  black,  bordered 
with  red  ;  the  metathorax  also  often  wholly  black ;  the  sculpture 
of  this  last  appears  also  to  vary  somewhat ;  at  times  the  red  is 
more  developed.     Metathorax  red  ;  flanks  varied  with  red. 

Eess.  a.  diff. — Various  Odi/iierus,  properly  speaking,  are  often 
identical  in  color  v/ith  this.  Such  arc  the  0.  Morelise  and  Guer- 
reri,  but  they  may  be  sufficiently  distinguished  from  it  by  the 
absence  of  the  tubercle  on  the  vertex  and  of  the  suture  upon  the 
1st  segment. 

The  0.  tubercuUceps  hardly  differs  from  the  0.  Sntterianus, 
but  by  a  less  brilliant  livery  and  by  its  prothorax  slightly  retracted 
and  angles  less  salient. 

Hab.  The  temperate  regions  and  the  plateau  of  Mexico.  I 
have  found  this  Odyncras  common  in  the  most  various  localities. 
In  the  eastern  Cordillera;  in  the  valleys  of  Orizaba  and  of  Jalapa, 
of  Uvcro ;  in  the  Sierra  Madrc  ;  in  the  valley  of  Mextillan  ;  in 
Hnastoca  on  the  Pacific  slope,  and  in  the  province  of  Mechoacan, 
about  Morelia,  Tuxpan,  Zinapecuaro,  Patzcuaro,  and  finally  on 
the  plateau  in  the  valley  of  Mexico.     10  9,  18  %, 

!tT.  A.  Sutterianilii  n.  sp. — NigtT,  0.  lubercuHclpiti  B\m\\\\mns\  ver- 
tice  tiiberculato,  pronoto  valde  bianculato  ;  alxlontinis  SHcuiidi  SHgmenti 
inargiiiH  cai)aliciilato,  r-i^ojio,  rert«X(» ;  anteiiitis  auraiitiis,  apioe  supra 
ni;:ri.s  ;  ore,  ilypeo,  fascia  post-onulari,  froulid  macula  et  lineolid  4, 
pronoto  aiiticH  ;  ti'gulis,  macula  subalari,  post-suutello,  inaenlis  2  sca- 
telli,  tibiis  tarsisque,  sulfnreis  ;  abdomine  sulfureo,  8eguieutis  lO,  20, 
basi  nigri.s  ;  alid  forrugiueis,  apice  griseis. 

Total  length,  12  mm. ;  wing,  10  mm. 

9.  Form  and  punctures  exactly  like  those  of  the  0.  tubercu- 
licej^s ;  clypeus  ]>yriform,  finely  bidentate.  The  same  tubercle 
on  the  vertex,  appearing  like  a  fourth  ocellus,  but  the  prothorax 
not  retracted  before,  more  square;  the  angles  alone  very  salient, 
diverging  and  prolonged,  perhaps  bluntly  terminated,  not  forming 
a  sharp  spine;  the  abdomen  a  little  more  slender;  the  margin 
of  the  2d  segment  a  little  less  strongly  upturned ;  the  border  of 
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the  first  segment  preceded  by  a  little  stronger  zone  of  punctures 
and  its  suture  a  little  more  salient.  Border  of  segments  2-4 
sinuate  in  the  middle. 

Insect  black,  clothed  with  yellowish  hair.  Mandibles  and 
clyp(!us  yellow;  this  last  very  finely  bordered  with  black  and 
often  oflering  on  the  sunnnit  a  vertical  black  line.  A  line  behind 
the  eyes,  a  spot  on  the  front,  and  a  little  vertical  line  on  their  inner 
border  beneath  the  ocular  sinus ;  these  are  black.  Anterior 
border  of  the  prothorax  widely  yellow ;  the  yellow  often 
encroaching  upon  the  surface  and  extending  along  its  hinder 
borders.  Tegulce,  a  spot  beneath  the  wing,  [.ost-scutel,  two 
spots  on  the  scutel,  yellow.  Abdomen  wholly  y<;liow;  the  ante- 
rior face  of  the  first  segment  black,  as  well  as  l  depression  at  the 
base  of  the  second  and  often  a  widened  mark  behind,  on  the  first. 
Legs  yellow,  coxtc  and  femora  black.  Antenna)  orange;  the 
scape  before  yellow  and  the  last  third  black,  or  obscure  above. 
Wings  ferruginous,  with  the  end  gray.  The  markings  are  of  a 
sulphur-yellow. 

Var.   Scape  of  the  antennae  yellow  with  a  black  line  above. 

%.  Snmller.  Clypeus  yellow,  bidentate.  Antennas  large, 
terminated  by  a  small  hook.  Angles  of  prothorax  vrrt/  salient; 
border  of  2d  segment  very  rugose,  more  strongly  reflexed ;  1st 
and  2d  segment  with  a  great  black  scpiare  notch  (variable),  the 
following  segments  black,  bordered  with  yellow.     Anus  black. 

llcss.  a.  diff. — This  Odynerus  may  be  almo.st  considered  as  a 
California  variety  of  tiie  0.  tubrrcullrcpH,  in  which  the  red 
markings  have  passed  into  yellow,  all  becoming  reduced  ;  the 
metathorax  being  black,  etc.  This  insect  presents,  like  the  O. 
Hulfurvas  and  like  tiie  Californian  Polistes,  a  striking  example  of 
the  local  influence  of  California  which  tends  to  give  to  insects  a 
uniform  sulphur-yellow  color  J3y  the  augmentation  in  extent  of 
the  yellow  ornaments  and  the  reduction  of  the  deeper  color. 

Hah.  California.  I  owe  twenty  individuals  to  the  kindness  of 
Mr.  Sutter  and  of  Mr.  Berton. 

2S*  A.  pllosiis  Sauhs. — Niger,  longe  nigro-pilosus,  hirsutns  ;  pronoto 
anguhito,  nietanoto  iitrinque  teiiuissime  bideiitato ;  priini  abiloiniuid 
segiiienti  sntnrn  in  facit^  autica  sita;  2'  segmenti  margine  valde  punctato  ; 
paucto  froutali,  pronoti  margine,  fascia  interrupta  in  scatello  et  in  post- 
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scutello,  tegulis,  abdotuiiiisque  Regmentoram  1',  2'  margine,  albidia;  alia 
vix  iiifumatis. —  '^  .  Clypeo  albido  truucato. 

Otlyncrus  pilosus  Sauss.  Et.  Vespides,  III,  218,  111  (1854). 

Uab.  Peru.     (Type  in  the  museum  of  Paris.) 

c.  Abdomen  not  as  sessile;  itsjirst  segment  narrowed^  distinctly  narrower  than 
the  second,  which  is  in  the  shape  of  a  hawk's  bell,  with  a  rejlexed  margin. 
Metathorax  not  excavated  in  the  form  of  a  wide  cavity^  hut  of  a  wide 
channel. 

t29*  A*  Aristae  Sauss. — Medios,  niger,  argenteo-Bericens ;  pancto  frontali 
et  post-oculai'i  fluvo ;  thorace  puiictato ;  pronoto  valde  biangulato,  iu 
medio  flavo-iiotato ;  tnetaiioto  convexo,  in  medio  caualiculato-diviso; 
abdomine  baud  sessili,  priino  Begmento  late  infuiidibuliformi  sutura 
angnlata,  secundo  veutricoso,  margine  maxime  canaliculato,  rugoso  et 
reflexo  ;  segmeutis  omnibas  flavo-marginatis ;  alia  ferrugineis. —  %. 
Clypeo  flavo,  bidentato ;  aiitennid  subtus  ferrugineis,  scapo  flavo-fasciato. 

Odynerus  Arisix  Sadss.  Revue  Zool.,  IX,  1857,  274. 

^  .  Total  length,  12  mm.;  wing,  10  mm. 

Size  moderate.  Form  wide,  stubbed.  Prothorax  armed  on 
each  side  wiUi  a  strong  tooth,  its  anterior  border  wide  and  turned 
up.  Post-scutel  blunt.  Metathorax  forming  two  convexities, 
swelled,  separated  by  a  profound  striate  furrow,  which  is  divided 
by  a  vertical  carina;  the  convexities  bordered  exteriorly  by  the 
lateral  edge  of  the  metathorax  which  is  prolonged  as  far  as  its 
inferior  extremity.  Abdomen  quite  misshaped;  the  first  segment 
widely  bell-shaped,  the  suture  very  distinct,  not  being  straight, 
but  forming  in  the  middle  an  angle  directed  backward;  its 
superior  face  short  and  wide,  the  posterior  border  formed  by  a 
cordon,  along  which  is  a  line  of  punctures.  Second  segment 
widened  and  a  little  retracted  posteriorly  in  the  form  of  a  hawk's 
bell ;  its  posterior  border  very  sfrojigly  canaliculaiey  very  atrongly 
upturned,  undulating  in  the  middle.  Head  densely,  thorax  more 
strongly  but  less  densely  punctured.  First  segment  of  the 
abdomen  slightly  punctured  near  its  border;  the  second  segment 
very  much  so  toward  its  hinder  part,  and  cribrose  with  rugose 
punctures  in  its  strong  flutings ;  the  following  segments  having 
the  borders  punctured,  especially  in  the  middle. 

Insect  black;  all  its  body  covered  with  a  beautiful  silvery 
velvet  pile,  above  all  on  the  abdomen  which  has  beautiful  reflec- 
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tions.  A  spot  on  the  front,  one  behind  the  eye,  a  little  line  in 
the  middle  of  the  prothorax,  yellow.  Te^iihe  black,  bordered 
with  brown.  All  the  segments  of  the  abdomen  regnlariy  marj^jiu'd 
with  vcllow;  the  first  carrvinj?  but  one  narrow  veilow  bund;  the 
second  widely  bordered.  Legs  black,  knees,  tibiie,  and  tarsi 
varied  with  ferruginous.  Wings  washed  witli  yellowish,  with  the 
end  grayish. 

% .  Clypeus  yellow,  wider  than  long,  notched  in  a  half  circle 
and  strongly  bidentate ;  its  teeth  quite  removed.  Labrnni  and 
mandibles  yellow.  Antenna*  black,  terminated  by  a  little  hook, 
ferruginous  beneath,  witli  a  yellow  line  on  the  scape. 

7^'x.s.  a,  diff. — A  species  YQvy  distinct  by  its  form,  by  the 
angular  suture  of  the  first  segment  and  by  the  very  deep  flutings 
of  the  second;  by  its  slightly  sessile  abdunn^n  and  its  watery 
reflections.  15y  its  velvety  reflections,  this  species  recalls  the  0, 
Parrcili'Hi,  but  its  forms  are  entirelv  diflferent. 

Uah.  The  tem[>erate  regions  of  Mexico.  I  took  two  males 
about  Yautepec  in  the  south  of  the  province  of  Mexico. 

Division  STENANCISTROCERUS. 
Sausscrr  Vespides,  I,  Sect.  1,  c,  p.  140 ;  III,  Sec.  2,  p.  129. 

Form  lengthened;  body  alender  and  cylindrical^  rather  than 
deprest^ed,  Protlkorax  little  retracted  or  none,  anyulate  ; 
abdomen  cylindrical  or  campanulate,  often  little  t<essile, 
Firat  iicgment  hrU-shaped,  rounded  before^  or  cupuliform, 
or  in  the  for  in  of  a  truncate  or  iiubp'Hliculate  bell;  often 
lenglhent'd,  ?7x  two  faren  fretpienthj  not  being  diMinctly 
Hcparatedy  but  jtuiining  from  one  to  the  other  convarlg ;  the 
ftuture  variable  J  often  irregular,  either  a  little  tiulient  or 
followed  by  a  transcer.^e  fluting,  often  placed  on  the  anterior 
face.  The  whole  insert  strongly  j^v net u red ;  the  abdomen 
in  most  cases  coarsely  2)ut\ctu red. 

The  insects  of  this  division  are  remarkable  by  their  elonga- 
tion, and  by  their  cylindrical  or  comi)ressed  form.  The  clypeus 
is  generally  narrower  than  in  the  Ancistrocerus,  proj>erly 
speaking.  The  thorax  is  arched  above,  eribrose  with  great  punc- 
tures, and  the  grooves  of  the  mesothorax,  in  general,  wholly 
wanting.  The  teguhe  are  large  and  closely  fitted,  containing  the 
arch  of  the  back,  and  behind  these  one  sees  au  apophyse  or 
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appendix,  and  on  each  side  of  the  scutel  is  a  distinct  depression. 
While  in  the  true  Ancistrocerua  the  post-scutel  is  nearly  always 
truncate  posteriorly,  havinor  a  posterior  face  (with  rare  excep- 
tions),* in  Stenodynerus  it  is  not  truncate  but  angulate  posteriorly ; 
the  inetathorax  being  produced  a  little  beyond  the  post-scutel  and 
not  so  sharply  truncate  posteriorly,  from  which  circumstance  the 
posterior  angle  of  the  post-scutel  is  not  cut  off.  The  posterior 
plate  of  the  metathorax  never  offers  a  basin  regularly  bordered 
as  in  the  true  Ancistrocerua,  and  with  spiniform  angles.  The 
abdomen  is  in  general  strongly  punctured  f  the  first  segment 
being  also  as  much  or  more  strongly  punctured  than  those  follow- 
ing. This  segment  is  sometimes  convex,  rounded,  at  times  divided 
into  two  distinct  faces  by  the  suture  as  with  the  true  Odvnerus ; 
but  the  superior  face  is  often  narrow  and  lengthened,  not  short 
and  wide  as  in  the  true  Ancist7'ocerus. 

The  suture  is  often  placed  at  once  on  the  declivity  of  the  ante- 
rior face  of  the  first  segment.  It  is  subject  to  become  indistinct, 
80  that  one  does  not  know  whether  to  consider  it  as  a  suture  or 
a  simple  line  of  rugosities.  Among  certain  species  one  perceives 
a  double  rugose  line  and  between  the  two  lines  a  sort  of  fluting, 
so  that  the  segment  appears  to  have  two  sutural  lines. 

The  Stenancisb'oceruii  have  an  appearance,  which,  when  it  is 
known,  permits  one  to  distinguish  them  quite  easily  from  the  true 
Ancislrocerus,  the  form  being  wider  and  more  flattened.  But 
they  resemble  in  so  striking  a  manner  certain  Stenodynerus^  that 
one  can  confound  them  with  these  last,  and  there  are  verv  many 
species  of  each  group  with  forms  so  correajwndmt,  that  Avithont 
the  presence  or  the  absence  of  the  suture  at  the  base  of  the 
abdomen,  one  would  confound  them  specifically.  (See  the  Ody- 
nerus  of  the  Division  Stenodyne?'u,s.) 

In  fine,  I  will  indicate  as  an  empirical  guide,  what  may  serve 
to  distinguish  the  Ancislrocerus,  properly  called,  from  the 
Stcnancistrocerus;  in  the  first  the  band  on  the  1st  abdominal 
segment  is  in  general  either  regular  or  widened  on  the  sides, 
while  in  the  second  it  is  either  regular  or  retracted  on  the  sides. 


*   Ancistrocerua  ciui/ii/alns  Cress. 

«  TIiH  species  of  South  America,  particularly  those  of  Chili,  often  have 
the  abdoiueu  feebly  punctured. 


equally  wide.  \    . 

^       ^  39.  I  dfj^ 
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Table  to  cusist  in  the  determination  of  the  species  of  Division 

1.  Wings  fascons. 

2.  Body  black,  orDaments  lateous  or  yellow. 

3.  No  separate  spots  on  the  second  segment.  '\     * 

31.  t  quadnsiCtuM, 

3,  3.  Two  separate  spots  on  the  second  segment.      39.  drjvctus. 

2,  2.  Bodv  black  and  rufous.  30.  histrio. 
1, 1.  Wings  smoky  or  subhyaline. 

2.  The  first  abdominal  segment  rufous.  36.  histrio, 

3.  Insect  black  and  yellow  (the  fasciae  sometimes  rufous). 

4.  Second  abdominal  segment  with  a  yellow  s])Ot  on  each  side. 
6.  Segments  1st  and  I'd  only,  margined  with  yt*lluw. 

G.  Scntel  yellow  ;  first  abdominal  segment  without  separate 
y<*l]ow  spots,  narrow.  33.  obliguus. 

6,  6.  Scutel  black ;  segments  1  and  2  with  yellow  spots,  about 

38.  f  SitcuiariH, 
Jectus. 

5,  5.  More  than  two  segments  margined  with  yellow. 
Segments  1,  2,4,  margined  with  yellow.    42.  occidentnlis. 
Segments  1, 2, 5,  margin«>d  with  yellow.    39.  drjectus* 
Segments  1-5  margined  with  yellow.      43.  Paraeusis. 

4,4.  Second  abdominal  segment  without  yellow  spots. 

5.  First  abdominal  segment  with  a  lateral  spot  on  fascia  ant^ 

riorly.  37.(yWri>ef. 

40.  I  Bravo. 
5,  5.  First  abdominal  segment  without  lateral  separate  spot. 

6.  Only  the  first  two  abdominal  segments  margined  with 
yellow  or  luteous. 

7.   Anterior  maigin  only  of  prothoraz  ailorned  with  y«*11()W. 
Species  of  Soutii  America.  34.  incommodus. 

Species  of  Mexico.  40.   Bravo, 

Species  of  Chili.  .'  «'«'">"••' 

3.^).  1  srahrinsculus. 

7,  7.  Posterior  margin  of  prothorax  adorned  with  yellow. 

32.  firiV/si. 

6,  6.  More  than  two  yellow  fasciae. 
7.  Anterior  margin  of  prothorsx  yellow.    41.    (hizmnni, 

7,  7.   Posterior  margin  of  prothorax  yellow,  or  prothorax  quite 
black.  44.   Sinni(hrasti. 


*  Compnre  also  the  tables  of  Division  Ancistrocerm^  prop,  diirt.  (page 
158),  and  of  Division  Stenodi/nerus. 

•  Vide  supra.  Division  AncistroceruSf  prop.  diet.  p.  159,  9,  et  162,  9. 


192  HYMENOPTEBA   OP   AMERICA.  [PART  T. 

1.  Form  lengthened.  Metaihorax  prolonged  horizontally  behind 
the  post-srutcl,  then  truncate  vertically;  offering  above^  in 
the  rear  of  the  pout- sen  let,  a  so7*t  of  cavity  limited  poste- 
riorly by  a  vertical  plate  divided  by  a  Jissure.  First  abdo- 
minal segment  entirely  sessilej  xoidCy  distinctly  truncoie 
anteriorly,  so  as  to  form  a  sharp  transverse  ridge^  its 
suture  indistinct,  especially  in  the  middle.  Vertex  of  the 
females  offering  two  little  mammas  filled  with  hair.  Males 
nearly  as  large  as  the  females.^ 

(Group  of  the  0.  guadriseciua.) 

(Sadss.  Vespides,  I,  p.  145,  Sect.  2"1, — Division  Pseudodt/nerus. 

Ibid.  111,220.) 

30*  A*  Aztecus  Sadss. — Grncilis,  niger,  nitidas,  grosse  foraminato- 
punctatus ;  vertice  arcubus  duobps  penicillatia  instructo ;  metanoto 
pone  post-scutellum  producto,  postice  foveolato,  soperue  criatulam  per 
fissurain  divisatn  ferente;  abdomine  dense  punctato  ;  antennis  subtus 
ferriigineis,  scapo  fiavo-lineato;  mandibnli.^?,  tibiis  anticis,  puucto  fron- 
tali  ;  c\ypeo  9  lineolis  4,  %  omnino,  pronoti  et  abd.  segmentoram  1,  2 
inargine,  post-scntello,  macula  subalari,  metanoti  punctis  6,  et  primi 
Begmenti  puncto  utrinque,  luteis ;  alis  infuscatis  vioiaceis. 

Odynerus  Attecus  Sauss.  Revue  de  Zool.,  1857,  275. 

Total  length,  15  mm. ;  wing,  15  mm. 

9.  A  species  closely  allied  to  the  0.  4-sectus,  having  the  same 
form,  but  smaller.  Clypeus  pyriforra,  very  coarsely  punctured, 
with  a  depressed  point,  and  carrying  toward  the  apex  a  vertical 
groove.  Head  and  thorax  polished,  cribrose  with  great  holes. 
On  the  vertex,  behind  the  ocelli,  one  sees  two  tubercles  of  brown 
hair;  or  a  double  bush  of  hair  surrounding  a  smooth  space. 
Anterior  border  of  the  prothorax  slightly  cOncave;  its  angles 
sharp.  Metathorax  not  retracted  behind ;  its  superior  face 
cribrose  with  strong  punctures  like  the  remainder  of  the  thorax. 
Its  concavity  smooth,  excavated,  finely  punctured,  with  blunted 
borders,  except  at  its  superior  extremity,  where  it  is  terminated 
by  a  little  vertical  plate.     Abdomen  quite  slender ;  its  first  seg- 


'  In  the  tliird  volume  of  my  Etudes  gur  la  Fam.  de  Vexpidex^  p.  220,  I 
have  placed  in  this  Division  the  0.  lurtuonux^  hut  it  would  he  bett#»r  placed 
in  the  Subgenus  Odynerus.  (See  below  the  correspouding  Section  formed 
by  this  species  ) 
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mcnt  cribrose  with  punctures  of  a  little  less  size  than  those  of  the 
thorax,  its  suture  distinct;  near  to  its  bonier,  a  badly  marked 
depression.  The  remainder  of  the  abdomen  less  strongly  and 
densely  punctured;  the  punctures  throwing  forth  some  short, 
gray  hairs. 

Insect  black.  Antennae  ferruginous  above.  Mandibles  before, 
borders  of  the  summit  of  the  clypeua,  two  little  lines  toward  its 
base,  a  dot  on  the  forehead,  scape  of  the  antenna;  before,  border 
of  the  prothorax,  a  large  spot  beneath  the  wing,  a  dot  on  the 
wing  scale  and  its  posterior  appendix  and  post-scutel,  of  a  pale 
yellow.  One  sees  in  addition,  six  yellow  spots  on  the  metathorax, 
two  at  the  sides  of  the  post-scutel,  two  on  the  angles  of  its 
posterior  plate,  and  two  lines  at  the  top  of  its  concavity.  Segments 
1,  2,  ornamented  with  a  border  of  the  same  color,  narrow,  sub- 
marginal,  and  at  times  interrupted  on  the  2d  segment;  the  first 
adorned  in  addition  with  two  lateral  dots  which  at  times  join 
themselves  to  the  border.  Legs  black,  tarsi  brownish,  anterior 
tibiffi  yellow  before.  Wings  of  a  transparent  brown  with  beauti- 
ful violet  reflections. 

%.  Clypeus  bidentate,  yellow,  with  a  very  fine  black  edging 
all  around  it.  Vertex  with  no  hairy  tubercles.  A  pale  yellow 
spot  on  the  front.     Hook  of  the  antenna)  brownish. 

Var.  The  yellow  markings  more  or  less  extended ;  the  border- 
ing of  the  prothorax  interrupted,  and  the  concavity  of  the  meta- 
thorax bordered  with  whitish. 

Hab.  The  coast  of  Mexico.     I  caught  9  %  near  Tampico. 

81»  A»  quadrisectus  Sat. — Validas,  gracilis,  grosse  foraminato- 
punctatus ;  clypeo  apice  truncato ;  corpore  albido-variegaio ;  maculis 
2  inaguis  pronoti,  macula  Bubalari,  post-scutello,  maculis  2  maguis 
metanoti,  abdomiuisque  segmentorum,  1',  2^  limbo,  albldla ;  primo 
Buperne  albido,  macula  uigra ;  alis  nigro-violaceis. 

OJifnerus  quadrisectus  Sat,  Bost.   Journ.   I,  1837,  385,  1. — Sauss.   Et. 

Vespides,  III,  206.»— Say's  Entom.  (Le  Conte),  H,  7G5,  1. 
Odynerus  Bellone  Lepel    St.  Farg.  Hymen.  II,  660,  40  (1841).-— Sauss. 

Et.  Vespid.,  1, 146,  32,  pi.  xvi,  fig.  10,  ?. 

Total  length,  20  mm. ;  wing,  16  mm. 


>  The  variety  fig.  1.  o.  pi.  ix,  fig.  9,  9  f  is  quite  a  different  species.   Comp. 
Monobia  maxUlarU. 

13 
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9.  Of  a  shining  black,  closely  allied  to  the  form  of  the  0. 
AzlecuSy  but  larger,  and  with  the  whitish  markings  more 
developed.  Upon  the  vertex  two  tubercles  of  brown  hair.  Body 
equally  cribrose  with  great  punctures,  but  the  metathorax  insen- 
sibly retracted  behind;  and  its  vertical  plate  a  little  more  elevated. 
The  second  segment  a  little  more  swelled  above,  so  as  to  imitate 
a  sort  of  indistinct  tubercle.  Mandibles  often  spotted  with 
yellow  at  their  base.  Clypeus  black,  ornamented  toward  the  top 
with  two  lateral  yellow  lines,  its  inferior  extremity  truncate  and 
cut  out  into  a  furrow  rather  than  a  groove.  A  line  on  the  scape 
of  the  antennae,  a  spot  on  the  forehead,  two  great  triangular  spots 
on  the  prothorax,  a  spot  beneath  the  wing,  two  dots  on  the  wing 
scales,  post-scutel,  two  great  slashed  spots  on  the  metathorax  and 
the  border  of  the  first  two  segments  of  the  abdomen,  whitish. 
The  first  segment  yellow  above,  with  a  triangular  black  spot  or 
having  at  least  two  lateral  spots  reunited  with  the  bordering. 
Wings  brown  with  violet  reflections. 

% .  Clypeus  of  the  same  form  with  that  of  the  female,  offering 
at  the  summit  a  white  arc  and  below  two  white  lengthened  spots 
(or  almost  entirely  white) ;  this  color  terminates  toward  the 
bottom  in  four  teeth  and  often  presents  in  the  middle  a  black  dot. 
Hook  of  the  antennae  ferruginous.  No  little  hairy  mammae  on 
the  vertex. 

Var.  a.  Two  yellow  spots  on  the  scutellum. 

h,  Post-scutel  black.  Two  yellow  spots  on  the  prothorax  and 
two  on  the  metathorax ;  only  two  yellow  spots  on  the  border  of 
the  second  segment  of  the  abdomen  (Sauss.  Ycspides,  III,  pi.  ix, 
fig.  9).  This  last  variety  may  be  noted  as  like  that  of  St.  Marte 
in  Columbia,  in  South  America.  It  may  very  well  be  a  distinct 
species  from  the  0.  i-seclus. 

Hab.  The  United  States,  especially  at  the  South.  I  possess 
specimens  taken  in  Louisiana,  Florida,  Carolina,  Tennessee, 
Pennsylvania. 

Bess.  a.  diff. — This  species  differs  from  the  0.  Aztecus,  by 
the  entire  border  of  the  clypeus,  by  its  black  antennae  and  feet, 
by  its  greater  size,  and  by  its  always  more  extended  ornaments. 
These  are  in  general  whitish,  at  times  of  a  pale  golden.  It  bears 
a  great  resemblance  at  times  to  the  0.  luctuosus. 
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2.  Form  very  slender.  Metathorax  nut  so  distinctly  produced 
behind  the  post-srutt'l ;  its  concavity  large,  limits  rather 
well  defined.  First  abdominal  segment  elongate,  bell-shaped, 
having  a  distinct  suture, 

(Group  of  O.  histrio.) 

A.  •First  segment  of  the  abdomen  rather  funnel-shaped  or  bell- 

shaj)ed,  truncate  anteriorly, 

83*  A«  Farias!  SAUf^s. — Sat  minntus,  gracilis,  foratninato-punctatus  ; 
pronoto  bidentato,  nietathoracis  foveola  grossa  punctata,  angulata ;  ab- 
domiuis  primo  segmeuto  iufuudibuliformi,  basi  truncato,  secundo 
angustiore ;  antenuis  et  tarsis  Bubtus  ferniginuiri  ;  pronoti  marginibus 
t«Duissimo  albido-Iimbatis,  post-scutelli  limbo  autico,  macula  subalari, 
lineolis  2  iu  metanoti  canthis  abdomiuisque  rittis  2,  albldis. —  %,  Cly- 
peo  albido,  eiougato,  bideutato. 

Odyntrus  Farias  Sau3S.  Rev.  de  Zool.,  1857,  IX,  274. 

9  % .  Total  length,  11  mm. ;  wing,  8  mm.   . 

9.  Slender,  lengthened.  Uead  densely  crlbrosc  with  great 
punctures.  Clypeus  bearing  some  great  shallow  punctures, 
strongly  bicarinate  toward  the  bottom.  An  impressed  point  on 
the  vertex.  Thorax  smooth,  cribrose,  with  holes  slightly  sepa- 
rated ;  metathorax  rugose  above.  Prothorax  scarcely  retracted 
before;  its  anterior  border  concave;  its  angles  spiniforra. 
Metathorax  retracted  and  slightly  prolonged  behind  the  post- 
scutel,  then  truncate ;  its  posterior  plate  forming  rather  a 
truncation  than  a  concavity ;  this  plate  a  little  triangular ; 
widened  at  the  summit,  retracted  below,  its  form  sharply  defined, 
although  with  little  or  no  border ;  having  its  latero-inferior 
borders  armed  with  a  trenchant  edge  directed  backward,  and  which 
terminates  inferiorly  in  two  strong  teeth  between  which  fits  the 
base  of  the  abdomen;  the  contour  of  the  cavity  angulate,  forming 
on  each  side  a  sharp  angle,  but  which  is  not  detached  in  the  form 
of  a  tooth ;  the  summit  of  the  plate  cribrose  with  great  punc- 
tures, but  the  lower  portion  is  excavated  into  a  striate  furrow, 
punctured,  and  divided  by  a  vertical  carina.  The  whole  plate 
defined  in  a  manner  comparable  to  a  double  pentagon,  character- 
istic of  the  Ancistrocerns,  properly  called  (comp.  p.  157,  ex.  O. 
capra),  but  here  the  pentagon  is  lengthened,  higher  than  wide. 
Abdomen  lengthened,  the  first  segment  prolonged,  bell-shaped. 
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but  truncate  before,  narrower  than  the  2d  segment;  its  superior 
face  lengthened  trapezoidal,  offering  at  times  a  trace  of  a  longi- 
tudinal groove ;  the  suture  distinct,  placed  on  the  anterior  fourth 
of  the  segment,  but  clearly  separating  the  anterior  and  superior 
faces.  Second  segment  prolonged,  slightly  retracted  at  its  base  ; 
its  surface  cribrosc  with  great,  slightly  separated,  punctures, 
more  crowded  toward  the  posterior  extremity ;  the  following 
segments  finely  punctured.  Border  of  the  2d  segment  not  chan- 
nelled. 

Insect  black,  with  some  gray  reflections.  Antenn©  ferrugi- 
nous beneath.  A  dot  on  the  front,  an  edging  ornamenting  the 
anterior  and  the  posterior  border  of  the  prothora.x,  a  line  on  each 
side  on  the  ridges  of  the  metathorax,  the  anterior  border  of  the 
post-scutel  and  a  spot  beneath  the  wing,  whitish,  or  pale-fawn 
color.  Posterior  border  of  abdominal  segments  1  and  2  orna- 
mented by  a  whitish  cordon  ;  that  of  the  2d  segment  very  slender. 
Knees  and  tarsi  slightly  ferruginous.  Wings  hyaline  or  washed 
with  brown.  Tegulas  bordered  with  ferruginous;  their  appendix 
very  wide,  squamiform,  yellow. 

Var.  Two  spots  or  yellow  lines  on  the  summit  of  the  clypeus. 

% .  Abdomen  more  rugose,  also  more  of  venter ;  the  2d  seg- 
ment more  swelled,  and  more  compressed  at  its  base ;  no  -little 
excavation  on  the  vertex.  Clypeus  prolonged,  terminated  by 
two  blunt  teeth,  whitish;  the  carina  of  the  front,  the  scape 
beneath,  and  a  line  bordering  the  orbit  as  far  as  the  bottom  of 
the  sinus,  whitish.  Antennae  fawn-colored  beneath,  with  the  last 
articles  black ;  the  hook  black,  lengthened  and  arcuate. 

Bess,  a.  diff. — This  species  is  very  remarkable  in  the  structure 
of  its  metathora.K.  It  approaches  in  its  form  to  Syviviorphua, 
the  first  segment  being  narrower  than  the  second  and  campanu- 
late,  and  the  metathorax  being  truncate  as  in  the  Symmorphus ; 
but  it  belongs  distinctly  to  the  subgenus  AncistroceruSt  as  is 
evident  from  the  absence  of  the  distinct  dividing  groove  of  the 
first  abdominal  segment,  the  cylindrical  form  of  the  thorax,  the 
prothorax  not  retracted,  the  kind  of  punctures,  the  pyriform 
clypeus,  and  the  presence  of  a  large  hook  on  the  antennae  of  the 
male  ;  the  mesothorax  offers  no  more  longitudinal  grooves ;  the 
post-scutel  is  not  rugose,  nor  the  2d  segment  smooth  as  with  the 
Symmorphus.     It  has  quite  the  form  of  the  0,  incommodus,  but 
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is  distinct  from  it  in  not  having  the  border  of  tbo  2d  segment  at 
all  turned  up. 

Hah  The  Mexican  coast.  Tampico  and  the  barrancds  of  the 
Cordillera.     15  9,12  ^. 

83*  A.  obliquiis  Cress. — Niger,  nitidas,  salfareo-maltipictas  ;  aiiten- 
nis  basi  tlaviii ;  pronoti  angulis  in  dtitit«'m  productid  ;  metanoto  pogtioe 
planato ;  alxloininis  »ei;iiimitis  1^  20  late  liavo-marginatis ;  2P  basi  flavo- 
bimacalato;  lO  valde  paiictato,Talde  angnBtioreqnam  Fecatidam ;  sntura 
distincta ;  alls  ragalosis,  oosta  et  stigmata  ferrugiDedcentibus ;  wacula 
radial i  fasca. 

Odynerua  obliqunx  Cress.  Pbilad.  Knt.  Proc,  IV,  18G5,  1G3. 

Total  length,  8.5  mm. ;  wing,  G.5  mm. 

%.  Small,  punctate,  very  shining.  Head  circular.  Thorax 
rather  attenuated  behind;  prothorax  square,  poli.shed  ;  its  angN»s 
rather  dentiform;  scutels  flattened,  polished;  nietathorax  pulisluMl, 
but  slightly  punctate,  flattened  behind,  destitute  of  lateral  angles, 
with  the  lateral  carinoe  not  very  sharp.  Abdomen  slender;  the 
first  segment  small,  half  as  wide  as  the  second,  rather  elongate- 
bell-shaped,  punctate  like  the  thorax ;  bearing  an  obsolete 
depression  ;  its  suture  very  distinct.  Second  segment  ovate,  as 
long  as  wide,  with  effaced  or  delicate  punctures,  subtuberculate 
above. 

Black.  Antenn®  fulvous  beneath  ;  the  first  two  joints  yellow, 
mandibles  yellow;  the  forehead  between  the  antenna3,  sinus  of 
the  eye,  and  a  broad  margin  behind  them,  sulphur-yellow ;  a 
broad  anterior  margin  on  the  protliorax ;  the  large  teguKe,  a 
large  spot  beneath  tlie  wing,  scutel,  ])ost-scutel,  angles  of  meta- 
thorax,  a  broad  marginal  fascia  on  the  border  of  the  first  two 
abdominal  segments,  and  a  s)>ot  on  each  side  at  the  base  of  the 
second  segment,  sulphur-yellow.  Feet  yellow  ;  coxae  black,  the 
Ist  and  2d  pair  yellow  anteriorly ;  posterior  coxae  and  femora 
blaek.  Wings  subhyaline,  clouily,  principally  at  the  extremity, 
with  a  dark  cloud  in  the  radial  cell ;  the  anterior  costa  and  the 
stigma  rather  ferruginous ;  sometimes  the  wing  is  ferruginous 
with  its  apex  smoky. 

9.  Clypeus  pyriform,  punctate,  bidentate,  yellow,  with  its  apex 
black. — %.  Clypeus  yellow,  rounded-pentagonal,  terminated  by 
two  little  triangular  teeth,  separated  by  a  triangular  notch.  The 
yellow  margin  of  the  second  segment  is  wide  and  regular ;  that 
of  the  first  not  so  wide  and  rather  narrowed  on  the  sides. 
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Bens.  a.  diff. — In  its  size  and  colors,  this  has  rather  the 
appearance  of  0.  cingulaius^  but  is  very  distinct  from  it  in  its  more 
slender  body;  its  metathorax,  without  bordered  cavity ;  its  narrow 
first  abdominal  segment,  with  the  yellow  margin  narrowed,  not 
widened  at  the  sides,  and  in  the  two  yellow  spots  of  the  2d  seg- 
ment. These  spots  and  the  partly  ferruginously  tinged  wings 
distinguish  it  from  all  the  other  Stenancidrocerus. 

Hab.  Cuba  (Dr.  Gundlach). 

34.  A.  in  com  mod  us  Sauss. 

Odynerus  incommodus  Sauss.  Vespides,  I,  143,  29,  % ,  1852. 
O,  tolteco  affinis  species  at  di  versa. 

Hab.  America  meridionalis.  Columbia  (Typus  in  mus.  Pari- 
siensi). 

B.  First  segment  of  the  abdomen  inform  of  a  prolonged  bell, 
rather  squarely-rounded,  about  as  wide  as  the  second  seg- 
ment, not  contracted  before, 

a.  First  sttgment  sharply  truncate  anteriorly. 

85»  A»  scaliriuscullis  Spiv. — Parvulus,  niger,  gracillimns,  elongatns, 
cjliDdricus,  valde  punutatas  ;  olypeo  9  coDvezo,  punctato,  apice  tran- 
oato  ;  thoraoe  eloDgato,  antice  lato,  bidentato ;  postice  angustiore  ;  ubi- 
que  grosse  pnnctato ;  metanoti  rngOFi  foveola  pnnctata  marginibas  mgo- 
sis,  saperne  oanthis  prominulis  acntis  marginata ;  his  a  post-sontello 
per  fiitsaram  sejnnctis  ;  abdomine  gracillimo,  cylindrico ;  primo  seg- 
mento  basi  distincte  trancato,  supra  grosse  panctato ;  seoando  eloDgato, 
dense  punctato ;  baud  latiore  quam  primum,  margine  baud  rugoso ; 
antennis  subtus  ferrngineis  ;  puncto  frontali  et  oculari,  pronoti  marginis 
antici  fascia  sinuata,  macula  subalari,  tegulis,  post-scntello,  abdomi- 
nisque  segmenioram  1*,  2>  limbo  albidis;  tibiis  extas  albidis.  Alis 
byalinis.     Longit.  7.5  mm. 

%  .  Clypeo  emarginato,  albido ;  fascia  in  scapo  et  orbitarum  margine  in- 
terno,  albidis. 

Odynerus  scahriusculus  Spinola,  in  Gay's  Hist,  fisioa  de  Chile.  Zool.,  VI, 
2o2.— Sauss.  Vespides,  I,  140,"  24;  III,  pi.  xi,  fig.  1,'^. 

Hab.  Chili. 

This  Odynerus  is  remarkable  by  its  very  slender  form  and  by 
its  first  abdominal  segment  being  sharply  truncate,  in  such  a 


*  Page  141,  in  place  of:  ferruginenx,  Te&dfortement ponctu^* 
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manner  that  there  exists  one  anterior  and  one  superior  face,  dis- 
tinctly separated  by  a  trenchant  ridge  which  bears  the  indistinct 
suture.  This  segment  is  not  campanulatc,  but  almost  as  wide 
before  as  on  its  posterior  border.*  The  2d  segment  is  hardly 
wider  than  the  first 

b.  First  abdominal  segment  more  rounded  anteriorly^  rather  like  a  square  bell. 
(^Metathorax  slightly  prolonged  it  hind  the  post-scutel ;  then  truncate  ;  its 
concavity  rounded.     Body  rugose.) 

36.  A*  llistrio  Lep. — Graoillimus,  mgosissime  pnnotatus ;  metanoto 
rugoeiftsimo  profuude  foveolato,  foveolae  canthis  valde  prom inenti bus 
et  acutia ;  uiger,  anteiiDis,  macula  froutall  et  oculari,  pronoto  aiitice, 
tegalis,  macula  subalari,  poAt-scutello,  metanoto  utrinque,  abdominis 
primo  segmento  pedibusque  rufis  ;  alls  cyanesceutibus. 

Variat.  Fost-scutello  et  abdominis  segmeutorum  1',  vel  1',  2'  margine, 
amantiacis. 

Odynerus  histrio  Lbp.  St.  Farg.  Hym6nopt.  II,  638,  23«  (1841).— Sauss. 

Vespides,  I,  208,  112  ;  III,  242. 
f  Odynerus  ammonia  Sauss.  Vespides,  I,  144,  30  (1852). 

Total  length,  11  mm. ;  wing,  9  mm. 

9.  Form  very  sleiulor  and  lengthened.  Clypeus  pyriform, 
rugose,  terminated  by  a  little  biangulate  border,  appearing  bi- 
dentate,  because  of  a  terminal  fossette.  Head  densely  and  strongly 
punctate;  thorax  coarsely  cribrose,  with  very  large  depressed 
points ;  the  punctures  a  little  separated ;  prothorax  slightly 
retracted  before,  subangulate ;  metathorax  retracted,  rounded, 
but  its  hinder  plate  very  strongly  excavated,  offering  a  fossette, 
punctured,  rugose,  bordered  all  around  by  very  salient  and 
trenchant  ridges,  of  which  the  summit  is  notched  and  sometimes 
separated  from  the  post-scutel  by  two  grooves.  First  abdominal 
segment  lengthened,  a  little  narrower  than  the  2d ;  its  superior 
face  very  rugose,  as  strongly  cribrose  as  the  thorax,  but  more 
densely ;  covered  like  the  metathorax  with  enormous  reticulate 
rugosities,  and  offeriag  a  vague  depression  on  its  anterior  part; 
its  irregular  suture,  placed  but  a  little  on  the  anterior  face  and 
often  followed  by  a  fluting.  Second  segment  prolonged  and 
slender,  strongly  punctured  ;  its  border  very  coarsely  punctured. 

'  In  the  fig.  cited,  this  segment  is  badly  represented  ;  it  has  not  this 
rounded  form. 

'  Page  639,  in  place  of  3  lines,  read  5  lines. 
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Insect  black.  Mandibles,  sammit  of  the  cljpeus,  the  first  two 
or  three  articles  of  the  antennae,  a  spot  on  the  forehead,  the  inner 
border  of  the  orbits,  or  a  spot  in  their  sinus,  a  spot  behind  the 
summit  of  the  eye ;  two  spots  on  the  prothorax,  tegulffi,  a  spot 
under  the  wings,  post-scutel,  angles  of  the  metathorax,  first  seg- 
ment of  the  abdomen,  and  feet,  red ;  bordering  of  the  first  two 
segments  of  the  abdomen,  yellow.  Wings  brownish,  with  violet 
reflections. 

Var.  a.  Clypeus  wholly  red. 

b.  Second  segment  entirely  black ;  only  presenting  an  inter- 
rupted border. 

c.  The  ridges  which  border  the  fossette  of  the  mctathorax 
blunt,  interrupted  on  the  summit.  The  suture  of  the  first  seg- 
ment effaced  by  the  punctures.  Punctures  notably  less  coarse. 
(In  general,  some  small  females  with  the  2d  segment  bordered 
with  yellow.)    Wings  only  smoky  toward  the  end. 

% .  Sculpture  very  coarse.  Clypeus  punctate,  shortly  biden- 
tate,  pale  yellow  or  orange.  Scape  of  the  antennse  often  adorned 
with  an  orange  line ;  the  flagellum  like  that  of  the  female,  or 
wholly  black,  or  ferruginous  beneath  in  its  first  moiety ;  hook 
black.     Size  as  with  the  female. 

Var,  A.  Post-scutel  yellow.  The  ornaments  of  the  head  and 
those  of  the  anterior  part  of  the  corselet,  orange  or  yellow.  Their 
size  variable. 

B.  Mctathorax  entirely  red. 

(7.  No  yellow  band  on  the  first  segment;  its  base  black. 

2).  The  prothorax  almost  entirely  red. 

E.  Second  segment  adorned  with  two  yellow  dots.  (The  O. 
ammonia.) 

Hess,  a,  diff, — This  species  is  distinct  by  the  coarseness  of  the 
punctures,  by  the  strength  of  the  ridges  of  the  mctathorax,  and 
by  the  red  ornaments  of  the  body. 

Hah,  The  Southern  United  States.  Carolina.  Florida,  etc. 
5  9,4  S  (E.  Norton). 

Observation. — We  have  not  before  our  eyes  a  specimen  which 
corresponds  to  our  description  of  the  0.  ammonia  Sauss.,  in  which 
the  2d  abdominal  segment  is  ornamented  with  two  yellow  spots 
and  the  suture  of  the  first  very  indistinct  or  wanting.  We  think, 
however,  that  this  Odynerus  is  but  a  variety  of  the  0.  hidno. 
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ST.  A*  fulTipes  Sacsb.— Niger,  ©longatus,  cjlindricas,  crasflissime 
pnuctatud,  flavo  vel  rofo  multipictus,  frequenttir  9  macula  iiiesouoti 
Java ;  abdominis  Eegmeotis  valdo  punctatid  lo^  20,  Umbo  flavo  ;  prirao 
insaper  utriuque  faucia  flava,  et  sutara  elevata  disUncta;  s«cundi 
margiue  paulum  canaliculato,  paulum  rellexo. 

Od^nerusflavipea  Sauss.  Vespides  I,  142,  27  (Syn.  ei^cl.; ;  pi.  xvi,  fig. 

3,  9,  1852;  III,  1:05. 
Odi/nerus/ulvipes  Sal'bs.  Vespides,  III,  205  (1854). 

Total  length,  12  mm. ;  wing,  9  mm. 

9.  Form  very  slender,  lengthened,  cylindrical.  Clypeus  py- 
riform,  slightly  truncute  at  the  extremity,  very  coarsely  cribroso, 
especially  toward  the  bottom.  Head  coarsely  punctured.  Thorax 
quite  cylindrical,  arched,  very  coarsely  cribrose.  Prothorax 
finely  rimmed  ;  its  angles  a  little  dentiform,  directed  forward. 
Metathorax  sh'ghtly  proloiiged  behind  the  post-scutel ;  its  hinder 
plate  strongly  concave  in  all  its  width,  strongly  punctured ;  its 
borders  a  little  trenchant  or  blunted  by  the  very  large  reticulate 
holes  which  occupy  the  superior  face  of  the  metathorax,  forming 
sometimes  at  the  summit  two  ridges  separated  from  the  post- 
scutel  by  a  fissure.  Abdomen  cylindrical,  the  first  segment  bell- 
shaped,  lengthened,  as  wide  as  the  second;  its  suture  distinct, 
but  placed  upon  the  declivity  of  the  anterior  face,  and  often 
followed  by  a  groove;  2d  segment  cylindrical,  not  swelled,  nor 
wider  than  the  1st.  The  first  two  segments  strongly  punctured 
throughout  the  length  of  their  posterior  border,  the  border  of  the 
2d  lightly  reflexed.  The  2d  segment  offers  some  very  large 
sparse  points  beneath.  The  3d  segment  is  cribrose  with  immense 
depressions,  especially  in  the  middle. 

Insect  black ;  a  spot  on  the  mandibles,  an  arc  on  the  summit 
of  the  clypeus,  a  line  on  the  scape  of  the  antennae,  a  spot  on  the 
forehead,  one  in  the  sinus  of  the  eyes,  one  behind  each  eye,  an 
interrupted  border  on  the  prothorax,  a  spot  under  the  wing, 
another  at  the  l)ase  of  the  disk  of  the  raesothorax  before  the 
scutel,  post-scutel,  angles  of  the  metathorax,  regular  border  on 
the  1st  and  2d  segments  of  the  abdomen,  and  two  oblique  lines 
on  the  sides  of  the  first,  orange.  Tegulae  red,  spotted  with  yel- 
low; their  appendix  yellow.  Legs  black,  knees,  tibise,  and  tarsi 
orange.    Wings  transparent,  smoky,  a  little  violet  toward  the  end. 

Var,  a.  No  yellow  spot  before  the  scutel. 

b.  Clypeus,  metathorax,  and  femora  black. 
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c.  The  markings  pale  yellow;  no  spot  before  tlie  scutellum. 

d.  Some  individuals  from  Florida  have  all  their  markings 
orange  or  blood  red.  The  wings  are  a  little  more  smoky. 
These  specimens  are  also  more  strongly  cribrose,  more  rugose; 
the  first  moietv  of  the  antennae  is  reddish  with  a  black  line  on  the 
scape.  One  sees  on  the  first  segment  a  transverse  fluting  which 
passes  along  the  suture,  especially  distinct  upon  the  sides,  at 
times  effaced  in  the  middle.  As  one  finds  all  the  transitions  of 
our  type  in  these  individuals,  I  have  concluded  that  it  is  but  a 
simple  variety,  formed  by  a  more  perfect  development  of  indi- 
viduals under  the  influence  of  the  heat  of  the  climate  of  the 
southern  districts.  These  individuals  have  no  mesothoracic  spot 
before  the  scutellum. 

%,  Almost  as  large  as  the  female.  Cljrpeus  prolonged,  poly- 
gonal, bidentate,  yellow  or  whitish  ;  its  teeth  slightly  variable, 
at  times  black ;  inner  border  of  the  orbits  yellow ;  spots  of  the 
metathorax  small  or  wanting.  Second  segment  of  the  abdomen 
a  little  wider. 

BesH,  a.  diff. — This  species  is  diflBcult  to  distinguish  from  the 
O.  ssecularis  and  the  O.  pedestris  (See  the  description  of  these 
species.)  In  other  things  it  closely  approaches  the  0.  vagus, 
0.  conformiSy  which  have  almost  the  same  marking,  but  do  not 
off*er  any  suture  on  the  1st  abdominal  segment;  a  little  less 
similar  also  to  the  0.  collega  and  Xantianus,  which  have,  how- 
ever, the  2d  segment  more  swelled  and  which  finally  ofl'er  no 
suture  on  the  first  abdominal  segment. 

One  often  sees  the  suture  in  this  variety  become  feeble,  seeming 
then  to  form  a  transition  to  the  0.  vagus ;  nevertheless,  the 
metathorax  is  always  more  rugose  than  in  this  species,  and  the 
punctures  of  its  thorax  are  stronger  also. 

Hah.  The  Southern  United  States,  Louisiana,  Florida,  Ten- 
nessee, Illinois.     5  9,  6  'S. 

38.  A.  saecularis  Sauss. — Niger,  elongatas,  gracilis,  cylindricus, 
grosse  puiictatus  ;  flaTo-maltipictas  ;  O./u/v/pec/isiinill irons,  sed  meta- 
noto  rotuiidatiore,  abdomiuis  prirao  segmento  grossius  punctato,  supra 
valdtf  punctato,  antice  IsBvi,  sutura  vix  perspicua;  segmeiitis  1-4  flavo> 
lirabatis,  primo  insuper  fascia  iDtarrnpta  flava  et  socaudo  macula 
Utrinque  flava. 

OdyneTut  scBCularis  Sauss.  Et.  Vesp.,  I,  142,  26. 
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Form,  sculpture,  livery,  almost  identical  with  that  of  the  0. 
fuloipes.  The  size  may  be  a  little  less.  In  fact  it  cannot  be 
distinguibhed  from  this  species  but  by  the  following  characters. 

Prothorax  not  having  its  angles  dentiform.  Concavity  of  the 
metathorax  having  its  borders  perhaps  a  little  more  coarsely 
punctured,  more  rounded.  First  abdominal  segment  more 
strongly  cribrose;  its  punctures  as  strong  as  those  of  the  thorax. 
The  suture  feeble,  but  yet  distinct.  (The  anterior  face  of  the 
segment  is  smooth  and  the  superior  face  is  very  coarsely  cribrose 
with  little  or  no  channel  along  the  suture.) 

The  livery  differs  by  the  yellow  being  a  little  more  extended 
on  the  head,  a  wider  yellow  arc  on  the  clypeus,  and  the  yellow 
of  the  scape  much  extended  at  the  base.  Segments  3-4  also  are 
bordered  with  yellow  and  the  2d  segment  ornamented  on  each 
Hide  near  its  base  with  a  yellow  spot ;  the  two  oblique  spots  of 
the  first  segment  forming  an  interrupted  band. 

Var.  Mesothorax  above  with  or  without  yellow  spot. 

%,  The  metathorax  is  notably  more  rounded  than  with  the  O, 
fnlvipes,  and  does  not  form  two  lateral  angles.  Clypeus,  man- 
dibles, inner  bordering  of  the  orbits,  and  the  legs,  yellow,  as  w^ell 
as  the  femora.  The  remaining  livery  as  with  the  female ;  the 
1st  segment  ornamented  with  an  interrupted  band,  and  the  2d 
with  two  lateral  spots,  yellow.  No  yellow  spots  on  the  disk  of 
mesothorax. 

In  spite  of  these  differences  the  0.  saecularis  may  be  but  a 
var.  of  the  0  fulvipfs. 

Bess.  a.  diff. — Naturally,  this  species  has  a  very  great  resem- 
blance also  to  the  0.  vonformis  and  vagus,  but  is  distinguished 
above  all  by  its  first  abdominal  segment,  of  which  the  great 
punctures  are  suddenly  arrested  on  meeting  the  anterior  face  of 
the  segment  .so  as  to  define  the  suture.  It  differs  from  the  (), 
anormis  by  its  more  cylindrical  abdomen,  more  strongly  punc- 
tured, with  the  1st  segment  more  lengthened,  adorned  with  two 
oblique  bands  and  not  with  two  yellow  dots.  Compare  also  the 
0.  deject  us. 

Hah.  The  Southern  United  States.     9  %  from  Tennessee. 

Observation. — The  0.  fulvipes,  ssecularis,  vagus,  conformis 
are  types  which  appc^ar  almost  to  pass  from  one  to  the  other  and 
of  which  it  is  difficult  to  trace  the  precise  limits.  One  should 
take  notice  of  the  first  two  for  the  variations  of  the  same  species 
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in  which  the  suture  tends  to  disappear  or  has  itself  well  developed. 
See  also  the  A.  collega  and  Xantianus, 

39.  A*  deiectus  CBESSoy. — Niger,  olypeo  valde  emarginato,  saperne 
flavo;  capitid  uiaculis,  anteiinaruin  scapo,  prouotl  margine  antico, 
macula  medoaoti  et  subalari,  tegulis,  post-scntello,  metanoti  oaDthis, 
abdoiuiuis  Httgtneiitoruui  1',  2',  5',  tuaigiue  tibiisque,  flavidis ;  primo 
abdominis  Hegint^nto  valde  punctato,  utriuque  fascia  obliqua  liavida; 
20  utriuqae  macula  dava  ;  alls  fusco-hyalinis.    9  * 

Odynei'us  dejectus  Cressox,  Pliilad.  Eut.  Proceed.  IV,  1865,  164,  J. 

ToUl  leugth,  4.5  iiu. 

9.  Opaque  black,  deeply  and  closely  punctured;  a  line  behind 
the  eyes  near  their  summit,  the  sinus  in  front,  a  spot  between  the 
insertion  of  the  antennae,  and  the  basal  half  of  the  clypeus,  deeply 
and  squarely  emarginate  before,  obscure  yellowish ;  antennae 
black,  the  basal  joint,  except  the  apical  half  above,  yellow. 
Thorax;  the  anterior  margin  of  the  prothorax  slightly  interrupted 
on  the  disk,  a  small  quadrate  spot  on  the  disk  of  the  mesothorax 
posteriorly,  tegulae,  a  minute  spot  on  each  side  just  behind  the 
tegulae,  a  round  spot  on  each  side  of  the  pleura,  the  post-scutellura, 
and  an  elongate  mark  on  each  side  of  the  metathorax,  yellowish. 
Legs  black;  tips  of  the  four  anterior  femora,  their  tibiae,  and  the 
posterior  tibiae,  except  tips,  yellowish.  Abdomen  robust,  not 
much  contracted  at  base ;  basal  segment  roughly  punctured,  with 
a  faint  transverse  suture  at  base,  its  apical  margin  bordered  in 
the  middle,  continued  along  the  lateral  margin,  and  then  produced 
to  within  about  one-fourth  the  width  of  the  segment,  yellowish ; 
second  segment  large,  convex,  shining,  finely  punctured,  more 
strongly  at  the  tip ;  the  apical  margin  above  and  beneath,  and  a 
rounded  spot  on  each  side  near  the  base,  as  well  as  the  apical 
margin  of  the  fifth  segment,  not  quite  reaching  the  sides,  yellow. 
Logs  black,  tips  of  the  four  anterior  femora,  their  tibiae,  and  the 
posterior  tibiae,  except  their  tips,  yellowish.  Wings  fusco-hyaline, 
darker  along  the  costa,  darkest  in  the  radial  cell. 

Hess,  a,  diff. — Closely  allied  to  A.  bacuensiSj  but  it  is  distin- 
guished by  its  more  robust  form,  the  spot  on  the  disk  of  the 
mesothorax,  the  absence  of  bands  on  the  fourth  and  sixth  seg- 
ments of  the  abdomen,  its  black  scutel,  etc. 

It  is  still  more  closely  allied  to  A,  saecularia,  if  not  the  same. 

Ifab.  Cuba. 
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40.  A.  IlraTO  Saciss. — O  /u!rifmii  af^nii^imvLit  panctatissimus  iiiger, 
fulvo-pictus;  Abiloniiiii:!  segmHiitii)  1^,  2^  margine  grosse  punctato, 
fiilvo  ;  priuio  fretjiienter  tlavo-bipunctato,  sutiira  distiucta.    9* 

Odynerua  Bravo  S.vrss.  Re7.  de  Zool.,  IX.  1S57,  274. 

Total  length,  10  mm. ;  wing,  8.5  mm. 

9.  The  slender  and  lenjirthencd  form  of  0.  fulcipt*8  ;  size  and 
l)nncturing  tlie  same.  Clypeus  pyriform,  nij^ose,  joined  to  the  fore- 
liead  by  a  vertical  carina ;  its  inferior  extremity  subemar^inat«'. 
Angles  of  the  prothorax  acute.  Concavity  of  the  metathornx 
rugose,  coarsely  punctured  ;  its  border  quite  trenchant.  Abdo- 
men quite  cvlindrioal;  its  first  segment  very  great,  as  wide  as  the 
second;  its  suture  distinct,  at  times  elevated  and  followed  by  a 
groove.  All  the  body  cribrose  with  deep  punctures  forming 
regular  pits;  abdomen  almost  a.s  strongly  punctured  as  the 
thorax;  the  border  of  the  first  two  segments  insensibly  depressed 
and  more  strongly  punctured,  but  neither  channelled  nor  reQexed. 
The  following  segments  finely  punctured. 

The  insect  black.  Mandibles  brown  ;  antenna;  ferniginous 
beneath  with  scape  below  yellowish.  A  dot  on  the  forehead, 
one  in  the  sinus  of  each  eve,  and  another  behind  each  eve,  often 
a  spot  or  an  arc  at  the  top  of  clypeus,  the  anterior  border  of  the 
])rothorax,  a  spot  under  the  wing,  the  post-scutel,  and  the  lateral 
edges  of  the  nietathorax,  whitish  (or  changing  into  tawny). 
Segments  1,  2  of  the  ab<lomen  adorned  with  a  regular  whitish 
border;  first  segment  in  addition  on  each  side  with  a  little  oblifpio 
line,  or  a  spot,  of  the  same  color ;  one  sees  also  a  spot  on  the 
mesothorax,  before  the  scutellum  Legs  black;  tibia;  and  tarsi 
ferruginous.  Wings  transparent,  waslied  with  brown,  above  all 
in  the  radial  and  along  the  side.  T(?gula)  large,  ferruginous  or 
pale,  as  well  as  the  apophyses  placed  behind  them. 

Var,  Mesothorax,  nietathorax,  and  first  segment  without  spots. 

JReaa.  a.  diff. — This  species  is  very  near  to  the  0.  fulvipes. 
But  this  is  a  little  smaller  in  size;  and  the  thorax  appears  to  me 
a  little  more  densely  i)unctured.  The  markings  are  also  less 
abundant.  ITowever,  one  might  consider  it  as  a  Mexican  variety 
of  the  same  species,  a  little  smaller,  as  in  general  the  Odynerus 
are  smaller  within  the  tropics,  than  in  the  north. 

Ilah.  The  coast  of  Mexico.  I  took  2  9  at  Pueblo-Yiejo  near 
Tampico;  2  9  taken  near  Cordova  (Sumichrast). 
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3.  Form  slender ^  hut  the  abdomen  sometimes  slender,  sometimes 
ovoid,  especially  among  the  %.  The  first  segment  cujmli- 
form,  narrower  than  the  2J,  having  the  suture  indistinct, 
of  ten  presenting  a  transverse  Jluting  bordered  by  two  traces 
of  sutures.^  Concavity  of  the  metathorax  generally  small, 
its  borders  indistinct. 

(Group  of  the  0.  occidentalis.) 

The  insects  of  this  category  offer  at  times  two  sutural  lines  ou 
the  first  segment  of  the  abdomen  (the  second  usually  interrupted) 
so  that  one  feels  the  need  of  classing  them  in  my  Division  Sub- 
ancistrocerus  (Yespides,  III,  206;  I,  126).  But  as  all  their 
affinities  tend  toward  the  group  of  the  0.  fulvipes,  I  think  best 
to  leave  them  in  the  same  division.  The  sutures  become  wholly 
double  in  certain  species  or  indistinct,  so  that  one  does  not  know 
whether  or  not  to  take  them  for  simple  rugosities  and  class  the 
insects  which  carry  them  in  the  subgenus  Odynerus  (Division 
Stenodynerus). 

a»  Suture  of  thef'»t  ahdominal  segment  rather  strong;  excavation  of  the 

metathorax  somewhat  distinctly  margined. 

41*  A*  Guzmani  Siirss. — Parvulus,  niger,  dense  cribratas ;  pro- 
noto  bidentato;  metanoto  perrngoso,  fnveola  orbicular!  punctata,  snb- 
raarginata  instructo  ;  abdomine  valde  punctate  ;  primo  segmento  bisu- 
turato ;  secuudi  margine  maxime  cribrato,  snbcanaliculato;  prothoracis 
segmentorumque  1',  2'  limbo,  post-scntello,  puncto  frontnli  et  frt»quenter 
subalari,  flavis ;  pedibus  fnlvo-variis ;  tegulid  maxiuiis,  llavo-margiuatis. 

Odynerus  Guzmani  Sadss.  Rev.  de  Zool..  IX,  1857,  275,  % . 

Total  length,  7  mm. ;  wing,  6  mm. 

% .  Small.  Prothorax  wide ;  its  anterior  border  concave, 
turned  up,  forming  on  each  side  a  little  tooth  directed  obliquely 
forward.  Head  and  thorax  before  coarsely  cribrose  throughout. 
Scutel  divided  by  a  groove.  Metathorax  feebly  prolonged  behind 
the  post-scutel,  then  vertically  truncate,  extremely  rugose ;  its 
middle  occupied  by  a  circular  concavity,  shining  and  cribrose 
with  punctures  ;  a  little  rimmed,  especially  at  the  summit.    First 


'  Sometimes  the  two  sutures  are  feeble  and  difficult  to  distinguish.  It 
is  necessary  in  that  case  to  turn  the  insect  into  the  proper  light  to  per- 
oelve  them. 
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abdomiaal  segment  cupuliforin,  notably  less  wide  than  the  2d, 
coarsely  punctured  and  rugo.se ;  offering  two  irregular  sutural 
lines,  between  which  is  a  fluting  or  tran8ver^^e  furrow,  apparently 
interrupted  in  the  middle.  l>order  of  this  segment  thick.  Second 
segment  ovoid,  swelled,  but  longer  than  wide,  strongly  punctured 
above,  especially  toward  the  border,  which  is  a  little  retracted 
and  channelled. 

Insect  black,  clothed  with  a  short  grayish  pile ;  a  spot  on  the 
front,  anterior  border  of  the  prothorax,  post-scutel,  a  little  dot 
under  the  wing,  and  a  regular  border  on  the  first  two  segments, 
tawny-yellow.  Tegulic  ferruginous,  bordered  with  yellow,  or 
yellow  with  tv  red  dot.  Legs  black,  tarsi  and  tibia*  varied  with 
ferruginous  or  yellow.  Wings  sub-transparent,  radius  and  radial 
cellule  brown. 

%.  Clypeus  yellow,  punctured,  terminated  by  a  split  beak  (or 
by  two  little  separated  teeth);  bordered  with  black  laterally. 
Antenna}  black,  with  a  yellow  line  on  the  scape. 

Bt'ss.  a.  dijr. — This  little  Odyncrus  is  easily  recognized  by  its 
first  abdominal  segment  fortified  with  two  sutural  lines.  These 
sutures  are  but  little  salient  and  the  second  above  all  (posterior) 
can  be  known  by  the  border  of  the  fluting,  rather  than  by  a 
suture.  Nevertheless  I  think  the  insect  well  characterized  by 
the  configuration  of  this  segment. 

Hab.  The  temperate  parts  of  Mexico.     Mextitlan. 

I  dedicate  this  pretty  si)ecies  to  Don  Jose  Mariano  Guzman, 
the  Mexican  naturalist  whose  amiable  hospitality  permitted  me 
to  explore  the  beautiful  valley  of  Mextitlan. 

4tt*  A.  occidentaliH  Saus."*. — Parvnins,  niger,  pnnctatis8ima$«,  meta- 
noti  rngosi  foveola  rotandata,  Riiperiie  vix  margiiiata ;  abdoniinis  valde 
punctati  secnndi  segmeuti  margine  paaluiu  ranaliculatn  gro.ssp  punctato ; 
paucto  frontali  et  i)OSt-ocnlari,  pror.oti  margine  interrupto,  macula  snh- 
alari,  tegulid,  post-scntello.  abdominisqae  limbo  segnieiitoriim  supra  1, 
2,  4,  5,  6  et  subtus  2,  3,  flavis.-^'^  .  Clypoo  bideutato,  auteuuaruui  scapo 
antioe,  litura  oculorum  et  pedibua,  flavia. 

OJynerus  occidtHtaH'i  Sacss.  Rev.  de  Zool.,  IX,  1857,  274. 

Total  length,  6.5  mm. ;  wing,  5  mm. 

Size  very  small.  Head  circular.  Ocelli  large,  arranged  in  a 
regular  triangle.  AnteninK  inserted  below  the  middle  of  the  head. 
Thorax  wide  before;  its  angles  quite  sharp,  cut  at  a  right  angle. 
Scutel  parted  by  an  indistinct  longitudinal  groove.     Concavity 
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of  the  metathorax  regular,  in  the  form  of  a  concave,  punctured 
scullcap;  its  borders  wholly  rounded  and  punctured,  without 
any  spiniform  angle ;  the  superior  part  slightly  bordered  by  an 
arcade.  The  latero-superior  parts  of  the  metathorax  quite 
swelled  and  prolonging  themselves  a  little  behind  the  post- 
scutellum.  Abdomen  wholly  oval.  First  segment  small,  regu- 
larly cupuliform;  the  suture  feeble,  placed  (about)  on  the  anterior 
third  of  the  segment;  behind  the  suture  an  insensible  fluting  can 
be  distinguished.  Margin  of  the  segment  thick,  followed  by  a 
little  compression  at  the  base  of  the  second.  Thorax  densely 
cribrose  with  great  points.  Metathorax  very  rugose.  Abdomen 
strongly  punctured ;  the  second  segment  carrying  along  its  border 
a  zone  of  great  punctures  and  rather  narrowly  channelled. 

Insect  blacL  A  spot  on  the  front,  another  behind  eack  eye, 
the  interrupted  border  of  the  prothorax,  a  spot  under  the  wing, 
post-scutel,  tegulae,  their  apophyse  annexed,  and  a  spot  on  the 
mesothorax  before  the  scutel,  yellow.  Segments  1,  2,  4,  5,  6,  of 
the  abdomen  bordered  with  yellow  above;  the  third  being  only 
beneathf  the  second  equally  bordered  beneath ;  this  last  carrying 
in  addition  on  each  side  a  yellow  spot  near  its  base;  segments  4-7 
brown  beneath,  without  bordering.  The  borders  regular.  Legs 
yellow,  black  at  the  base.  Wings  a  little  smoky,  having  a  great 
brown  stigma. 

%,  Glypeus  yellow,  higher  than  wide,  strongly  punctured, 
polygonal,  terminated  by  two  long  separating  teeth.  Mandibles, 
a  long  spot  between  the  antennae,  the  inner  border  of  the  orbits 
as  far  as  the  bottom  of  the  sinus  of  the  eyes,  yellow;  antennsd 
large  and  long,  black,  with  the  scape  before  yellow,  the  hook 
black;  the  haunches  before,  yellow.  Extremity  of  the  abdomen 
brown,  a  little  ferruginous  beneath. 

Var.  Tegulee  red.     No  spot  on  the  disk  of  the  mesothorax. 

Res8,  a.  diff, — This  little  species  is  remarkable  in  the  singular 
distribution  of  the  borderings  of  the  abdomen. 

Hah,  Western  Mexico.    Sonora,  Michoacan  (3  %  ). 

43.  A.  Paraensis  Sauss. 

0,  Paraenais  Sauss.  Vespides,  III,  207,  95  (1854).> 

Hab.  Para  (typus  in  Mus.  Parisiensi). 


1  In  tbe  description,  p.  20S,  line  Mh,  instead  of:  huitihme  cubitale,  read: 
iroUiime  cabitaie. 
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b.  Suture  of  thejirst  abdominal  segment  not  so  strong.     Excavation  of  meta- 
thorax  having  its  edges  roundcdf  without  precise  limits, 

44,  A*  Suiuiclirasti  Saoss.  9  • — GraoilU,  niger,  grosse  foraminfito-crib- 
ratus ;  at  uititanoto  parum  punctato,  hand  rugoso^  fo^eola  parvula  rotun- 
data,  liaud  luargiuata,  post-scut«)Iuiii  attingente,  iustructo ;  abdoiniue 
Talde  puuctato ;  primo  seguieiito  atriuquti  ad  suturam  parum  perspicuam 
eabcanaliculato  ;  antennarum  Bcapo  subtus  et  pedibus  partim,  ferragi- 
neis ;  panoto  mandibularum,  frontiSySammi  oljpei  et  post-ooulari,  fulvis ; 
po8t-8catelU  fascia  flava;  abdominis  segiiieutis  oiuDibiis  late  flavo- 
margiuatis.     9  * 

Odgnerus  Samichiatti  Sauss.  Re7.  de  Zool.,  IX,  1857,  275. 

Total  length,  9  mm. ;  wing,  7  mm. 

9.  A  species  very  near  to  the  0.  huastecus.  Clypeas  a  little 
wider  than  long,  bearing  toward  the  bottom  two  salient  carince 
which  appear  like  two  teeth,  between  which  is  a  little  slightly 
arcuate  border.  Thorax  lengthened.  Angles  of  prothorax  dis- 
tinct. Metathorax  offering  very  trenchant  lateral  ridges ;  its 
concavity  small,  rounded,  punctate,  and  striate,  without  defined 
borders,  but  extending  as  far  as  the  post-scutel.  Head  and 
thorax  very  densely,  strongly,  and  regularly  punctured ;  the 
metathorax  being  notably  leas  strongly  so;  the  same  offering  a 
smooth  space  on  each  side  of  the  post-scutel.  Abdomen  quite 
lengthened,  the  first  segment  cupuliform,  almost  bell-shaped,  quite 
large,  although  smaller  than  the  2d,  nearly  as  grossly  punctured 
as  the  thorax,  but  smooth  at  its  base,  and  offering  an  irregular, 
hardly  sensible  suture  (especially  visible  when  one  regards  the 
insect  from  before),  which  is  not  formed  by  a  crest,  but  which  is 
rather  the  result  of  the  coarseness  of  the  sculpture.  Behind  this 
suture  the  segment  is  creased  on  each  side  by  a  groove  which 
makes  a  portion  of  the  sculpture  and  of  which  the  posterior  border 
figures  as  a  second  interrupted  suture.  Second  segment  a  little 
swelled  above  at  its  base,  strongly  punctured,  above  all  toward 
its  posterior  border,  which  is  not  channelled  but  bordered  by  a 
light  cordon.     The  following  segments  more  finely  punctured. 

Insect  black,  covered  with  a  gray  pile,  especially  on  the  meta- 
thorax; a  spot  at  the  top  of  the  mandibles,  a  dot  at  the  summit 
of  clypcus,  another  on  the  front,  another  in  the  sinus  of  each  eye, 
and  one  behind  the  eyes,  ferruginous ;  these  dots  often  wanting 
14 
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or  very  small.  Scape  of  the  antenua3  beneath,  tawny.  Anterior 
border  of  the  post-scutel,  yellow ;  the  rest  of  the  thorax  black, 
except  a  yellow  dot  on  the  appendix  of  the  wing  scale,  and  a 
rudiment  of  an  edging  on  each  side  before  the  wing  scale  along 
the  posterior  border  of  the  prothorax.  All  the  segments  of  the 
abdomen  widely  and  regularly  bordered  with  yellow-golden  ;  the 
first  bordering  more  narrow,  feebly  notched  in  the  middle. 
Legs  black,  tibiae  and  tarsi  varied  with  ferruginous.  Wings 
transparent. 

Var.  The  posterior  border  of  the  prothorax  edged  with  yellow. 

Bess.  a.  diff. — A  species  very  distinct  by  its  metathorax,  smooth 
or  at  least  more  smooth  than  the  rest  of  the  thorax.  Very  near 
to  the  little  species  of  the  group  of  0.  huastecus ;  particularly 
above  all  by  its  thorax  to  the  0.  Peyroti,  from  which  it  hardly 
differs  but  by  its  narrower  thorax  and  by  the  feeble  suture  of  the 
first  segment.  It  differs  from  the  0.  Fariasif  by  its  first  abdo- 
minal segment  cup-shaped,  not  truncate-funnel-shaped,  and  de- 
prived of  the  crest-shaped  suture ;  by  its  metathorax  less  rugose 
than  the  rest  of  the  corselet,  by  its  less  slender  form,  etc. 
These  last  characters  distinguish  it  also  from  the  A.  occidentaliSj 
Guzmanif  and  the  0.  fulvlpes^  which  have  a  more  pronounced 
suture. 

Hah.  The  temperate  lands  of  Mexico.  One  female  from  the 
hot  regions  of  the  province  of  Mexico,  near  Cuautla  (Morelos) 
taken  by  my  friend  Mr.  Sumichrast. 

Division  HYPANCISTROCERUS. 
{Hi/pancistrocerus  Sauss.  Et.  Vesp.,  Ill,  222.) 

Head  swelled.  Antennae  inserted  low  upon  the  face.  Superior 
face  of  metathorax  produced  horizontally  a  little  beyond  the 
post'sctitel,  then  vertically  truncate^  the  posterior  face  having 
a  deep  orbicular  cavity,  with  very  sharp  margins.  Suture 
of  first  segment  very  salient. 

This  type  presents  the  extreme  form  of  the  elongate  and 
cylindrical  Ancistrocerus.  It  forms  a  group  corresponding  to 
HypalastoroideSj  by  its  slender  body  and  the  peculiar  shape  of 
its  metathorax. 
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45*  A*  adTena  SArss.-^Oraeilis,  cylindriciiA,  punclatus,  niger,  thorace 
antictt  lato,  aiigulato,  posticti  atteiiuato;  uietathurace  pauluiu  ultra |K)st- 
scutellaiu  prodauto,  truncato,  foveola  i>upt>i-ut3  seiiiicirculariter  acute 
marginata,  niargine  utritique  infere  aiigulato;  lo  segineiito  angustiore 
quam  2uni,  antice  truiicato;  20  superne  busi  coarctato,  subtal^ercnlato; 
anteiinis  fulvid,  flagello  superne  nigro;  capitis  luacuUs,  protioti  margine 
antico  et  postico,  macula  subalari  et  prsscutellari,  tegulis  partim, 
inetanott  abdomiuisque  segmentorum  margiiiibua  angnste,  flavi} ;  primi 
segiiienll  fascia  ntrinquu  lateraliter  coutiuaata;  pedibus  fla^is,  nigro- 
variis ;  alid  infumatid.     9  •    Longit.  9  miu. 

Odynerus  advena  Saus8.  Et.  Vesp.  Ill,  222,  117;  pi.  zi,  fig.  3,  4,  $. 

Hab. — Brasilia  (Typus  in  Mus.  Londinensi). 

Division  ANCISTROCEROIDES. 
(Ancistroceroides  Sauss.  Et.  Vesp.  Ill,  221;  I,  146,  III«  Divis.) 

Second  cubital  cell  of  the  anterior 'icing  subpedunculate.     (J/e- 
tathorax  excavated^  armed  on  each  side  with  a  spine.) 

46*  A*  alastoroides  Sacs?. — Graciliei,  niger;  capite  et  thorace  punc- 
talis ;  clypeo  %  bideiitato  ;  pruuoto  antice  lato,  qnadratim  secto,  post- 
scutello  bitubeiculato ;  metuthorace  valde  ezcayato,  acute  margiuato, 
utrinque  spiooso ;  abdoinine  seiicante,  in  basi  2'  segmenti  constricto; 
lO  Sfgnieuto  superne  snU-o  partito;  clypeo,  pnneto  mandibnlarum, 
puncto  frontali  et  post-oculari,  orbiti.s  internis,  linea  scapi,  pronoti 
margine  postico,  macula  subalari,  linea  utrinqne  metanoti  infere  et 
fascia  scutelli,  Havis;  antennis  snbtns  et  tegulis  fuscis;  abdominis 
segmentis  10-30  flavo-limbatis ;  pedibus  fuscis,  flavo-lineatis;  alia  in- 
iufumatis.      %  Longit.  10  mm. 

Odifnerns  alastoroides  Sadss.  Et.  Vesp.  I,  147,  33,  ^  • 

Hob.  Montevideo. 

This  species  might  almost  be  placed  in  the  genus  Alastor  (sub- 
genus Alastoroides),  where  it  would  form  a  section,  characterized 
by  the  2d  cell  of  the  wing  being  f:ubi)eduuculate  only,  aud  by 
the  presence  of  spines  on  the  metathorux. 
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Sabgeuns  OD7NERX7S'  Latr.  (seusa  strictiore). 

Leionotus  Sauss.  Et.  Vesp.  I,  151. —  OJynerus  propr,  diet,  Sauss. 

ibid.  Ill,  223. 

First  segment  of  the  abdomen  without  any  transverse  suture. 
Antennas  of  males  terminated  by  a  hook^  or  simple  (or  a 
little  furled  at  the  extremity,  only  in  Hypodynerus). 
Mandibles  of  the  males  simple. 

This  subgenus  contains  insects  of  the  most  varied  forms;  types 
stubbed  or  elongate,  with  the  abdomen  sessile  and  conical  or 
subpetiolate  with  the  first  segment  funnel-shaped. 

The  species  with  a  quite  sessile  abdomen  have  been  detached 
into  the  genus  Bhynchiuni,  and  that  with  the  most  petiolate 
abdomen  into  the  genus  Nortonia. 

The  limits  between  this  subgenus  and  the  subgenus  Epipona 
are  not  clearly  defined.  In  subgenus  Odimerus  the  abdomen  is 
conical,  ovate-conical  or  subpetiolate,  spindle-shaped.  In  sub- 
genus Epipona  it  is  depressed  oval,  lenticular  as  in  Pterochilus, 
In  Odynerus  the  thorax  is  more  square,  its  anterior  margin  being 
straight  or  concave,  iis  angles  often  sharp,  and  the  metathorax  is 
generally  excavated  in  the  middle.  In  Epipona,  the  thorax  is 
short,  ovate ;  its  anterior  margin  rather  convex ;  the  metathorax 
convex  and  rounded. 

The  two  groups  can  be  easily  distinguished  by  the  appearance, 
but  not  readily  by  the  description  alone.  We  separate  the  sub- 
genus Odynerus  into  four  divisions  for  the  better  arrangement 
of  the  species.  Unfortunately  the  transitions  from  one  form  to 
another  are  so  gradual,  that  it  seems  impossible  to  define  them 
clearly  enough.  But  this  is  the  greatest  difficulty  in  all  the 
divisions  of  the  genus  Odynerus, 

These  four  divisions  are  as  follows: — 

1.  Hypodynerus. — Body  depressed  or  stubbed.  Thorax  not 
angulatc  before.  Abdomen  rather  petiolate  or  sessile,  depressed; 
the  first  segment  either  quite  funnel-shaped  as  in  Montezumia 
or  peculiarly  cut,  so  that  its  triangular  anterior  face  fits  against 
the  metathorax  and  its  superior  face  is  transverse,  very  short, 
parted  by  a  groove;  the  separating  ridge  rounded  or  swelled  like 
a  transverse  pad.     Post-scutcl  not  distinctly  truncate. 


I  Consnlt.  at  the  end  of  the  genus,  the  list  of  the  species  incerta  sedis  and 
of  the  species  dubias. 
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Body  hirsute  with  a  long  pile.  Antennae  of  males  terminated 
by  a  long  hook  or  spirally  curled  at  the  extremity. 

These  arc  insects  of  Chili  or  the  occidental  side  of  the  South 
American  Andes,  ad&rned  with  sulphur-white  and  often  with 
rufous  bands,  having  the  wings  obscure  or  ferruginous  with  the 
extremity  obscure. 

2.  PAcnoDYNERUs. — Body  stubbed.  Thorax  quadrate.  Abdo- 
men quite  sessile,  very  conical,  truncate  at  base.  Post-scutel 
truncate.  Antennae  simple  in  the  males,  not  terminated  by  a 
hook. 

3.  Odynerus. — Form  about  the  same  as  in  Parhodt/nerus; 
abdomen  sometimes  more  ovate-conical,  the  first  segment  being  a 
little  contracted.  Post-scutel  generally  truncate.  Antennae  of 
the  males  terminated  by  a  hook. 

4.  Stenodynerus. — Form  slender.  Abdomen  cylindrical, 
slender,  subscssile;  or  spindle-shaped,  attenuate  at  base,  the  first 
segment  small,  cup-shaped  or  funnel-shaped,  not  very  sessile. 
Post-scutel  entire  or  truncate.  Antennae  of  the  males  terminated 
by  a  hook. 

The  separation  of  these  Divisions  being  difficult,  they  will  be 
defined  more  fully  hereafter. 

Division  HYPODYNERUS. 
(Saues.  Vespides,  III,  225 ;  ibid.  I  (2d  diviaion),  p.  160.) 

Forms  of  insects  dr pressed,  velvet i/,  bristling  with  long  hair. 
Thorax  little  or  not  at  all  angulate.  Abdomen  pedicellate  or 
sessile,  with  the  2d  segment  wide,  depressed;  the  first  vari' 
able  but  almost  alwaf/s  formed  according  to  the  same  system, 
offering  a  triangular  anterior  face  which  fits  itself  against 
the  mefathorax  and  a  superior  face,  ven/  short,  divided  by 
a  groove  :  the  meeting  of  these  two  faces  forming  a  boss  or 
a  transverse  saddle-back.  Sometimes,  however,  the  first 
segment  is  simply  depressed  bell-shaped.  The  abdomen  is 
not  conic,  but  oval,  depressed. 

These  insects  which  represent  the  fauna  of  Odynerus  of  certain 
regions  of  South  America,  offer  an  appearance  very  easy  to  define, 
in  view  of  the  variety  of  their  forms. 

Above  all,  one  can  distinguish  them  by  their  velvety  or  long 
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black  hair  with  which  they  are  bristling,  and  by  their  exceptional 
livery.  They  have  the  wing  for  the  most  part  strongly  reddened, 
with  the  end  of  a  brown-violet  or  entirely  browuieh  ;  the  feet  red 
or  black,  often  also  the  antenna),  tegula)  and  the  clypeus  9 ,  red ; 
Bometimes  even  the  pfothorax.  Almost  all  carry  some  yellow- 
while  markings,  and  have  two  bands  of  the  same  color  on  the 
abdomen.  Among  these  insects  the  posterior  face  of  the  meta- 
thorax  is  neither  more  smooth  nor  more  rugose  than  the  rest  of 
the  thorax ;  it  offers  the  same  appearance,  which  is  quite  excep- 
tional among  the  Odynerus. 

Very  many  of  these  Odynerus  have  at  the  base  of  the  2d  seg- 
ment beneath,  a  fold,  which  seen  in  profile,  appears  like  a  tubercle, 
some  specimens  presenting  even  an  acute  tubercle.  The  clypeus 
of  the  females  is  pyriform,  truncate,  or  subemarginate  at  the  end, 
black  or  red.  That  of  the  males  is  narrow,  lenglhened,  biden- 
tate,  and  of  a  pale  yellow  color. 

The  form  also  is  generally  very  characteristic.  The  posterior 
face  of  the  metathorax  is  not  shai)ed  like  that  of  a  true  OdyneruSf 
but  in  a  sort  of  pentagon,  growing  larger  from  its  inferior  extremity 
as  far  as  the  middle,  where  are  the  lateral  angles,  then  finely  re- 
tracted as  far  as  the  post-scutel,  forming  with  it  some  latero-superior 
ridges  which  converge  from  below  upward  (the  post-scutel  forming 
the  5th  side  of  the  pentagon) ;  here  the  posterior  face  of  the 
metathorax  is  generally  triangular ;  it  widens  as  far  as  the  sum- 
mit and  the  marginal  ridges,  at  which  place  they  are  distinct, 
straight,  and  oblique,  converging  toward  the  bottom.  There 
remains  then  only  the  latero-inferior  ridges  of  the  metathorax. 
(0.  humeralU.) 

This  conformation  of  the  metathorax  involves  an  analogous 
configuration  in  the  1st  abdominal  segment,  for  this  is  always 
such,  that  it  in  a  manner  conforms  itself  to  the  metathorax  so 
that  it  places,  or  exactly  fits  its  anterior  face  against  the  posterior 
face  of  the  metathorax  (and  this  results  from  the  fact  that  the 
two  pieces  are  applied  against  each  other  during  the  period  of 
the  metamorphosis  so  that  they  are  in  reality  moulded  against 
each  other). 

The  first  abdominal  segment  has  also  its  anterior  face  tri- 
angular, and  the  depressed  form  of  the  abdomen  causes  the  supe- 
rior border  of  the  triangle  to  be  but  a  little  arcuate. 

As  the  metathorax  is  quite  vertically  truncate,  the  first  segment 


0DYNERU8.  215 

applies  itself  exactly  against  it,  and  it  results  that  the  superior 
face  of  this  segment  meets  the  anterior  face  almost  at  a  right 
angle.  This  face  is  very  short,  sometimes  four  or  Ave  times  wider 
than  long  (sometimes,  however,  it  has  but  little  width). 

This  structure  is  always  the  same,  theoretically  speaking,  but  it 
becomes  less  and  less  marked  in  the  extreme  types.  So,  when 
the  first  segment  is  petiolate  and  narrow,  it  only  fits  itself  against 
the  middle  of  the  metathorax  which  offers  then  a  sort  of  furrow 
to  receive  it,  while  the  lateral  borders  of  the  metathorax,  remain- 
ing disengaged,  become  rounded  (0.  arcuatus^  tuberculatus). 
When  the  form  becomes  very  club-shaped  and  the  abdomen  sessile, 
the  first  segment  is  wide,  triangular,  sessile  (0.  Antucensis, 
villosuii)j  and  fits  itself  exactly  upon  the  whole  width  of  the  meta- 
thorax ;  then  this  is  flattened  or  excavated  in  its  whole  width, 
and  its  lateral  borders  become  quite  trenchant.  Finally,  when  the 
first  segment  becomes  rounded  and  sessile  and  when  it  no  longer 
fits  itself  as  strongly  against  the  metathorax,  the  borders  of  the 
metathorax  become  blunted  and  rounded  (0.  veHpiformis)  and 
one  sees  it  produce  a  form  quite  similar  to  that  of  the  Vespa, 

It  is  easy  to  understand  from  what  precedes,  that  the  abdomen 
will  have  two  forms  according  to  the  way  in  which  one  regards 
it.'  If  it  is  fitted  against  the  abdomen  it  will  appear  sessile,  for 
one  sees  only  its  very  short  superior  face ;  if  it  is  open  it  will 
appear  more  or  less  pediculate,  for,  the  anterior  face  being  tri- 
angular, it  forms,  when  it  is  let  down,  a  sort  of  petiole  having  a 
bell-shaped  form,  which  would  not  happen  if  the  anterior  face 
was  more  or  less  circular. 

One  sees  then  that  the  petiole  is  only  the  result  of  a  deceitful 
appearance  of  the  abdomen  placed  in  an  abnormal  position,'  very 
different  in  this  from  that  which  the  Eumencs  offers,  where  the 
petiole  exists  separately  and  cannot  be  disguised  by  any  position 
of  the  abdomen  whatever.  It  proceeds  from  this  fact  that  the 
lengthened  types  of  the  Division  Hypodynerus  belong  truly  to 
Odynerus,  and  not  to  EumeneSy  as  Spinola  decided,  nor  to  Nor- 
Ionia,  as  one  might  be  tempted  to  judge  at  first  sight. 

The  Hypodynerus  offers  all  degrees  of  prolongation  of  body 


1  Take,  for  example,  the  0.  lahiatm  or  tlie  0,  humcralis  as  average  tjpes. 

2  The  normal  position  of  the  abdomen  is  when  it  is  applied  against  the 
metathorax. 
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from  the  more  slender  types  which  form  a  passage  from  Nortonia 
up  to  the  more  blunted  species  which  seem  to  form  a  transition 
from  Vespa  (0.  vespiformia). 

These  singular  Odyneri  form  the  fauna  of  Chili  and  of  the 
western  face  of  the  A  ndes.  They  continue,  however,  to  overleap 
the  chain  of  the  Andes,  to  show  themselves  in  the  Argentine 
Republic,  for  the  0.  albocinctus  is  proved  to  inhabit  that  country 
on  the  western  slope  of  South  America. 

Some  analogous  types  extend  upon  the  side  of  the  Equator  and 
of  New  Grenada,  and  appear  to  pause  toward  the  direction  of 
Venezuela.  But  yet  these  offer  some  altered  characters,  the 
markings  become  golden-yellow  (0.  Eomandinus),  and  the  forms 
are  generally  more  like  those  of  the  Division  Odynerus. 

If  the  Hypodynerus  form  the  fonndation  of  the  fauna  of  the 
Odyneri  of  the  southern  coast  of  the  Pacific,  they  are  not,  how- 
ever, the  unique  type  of  that  region.  One  finds  there,  also,  the 
Ancistrocerus  (0.  scabriusculuSy  ambiguus,  etc.)  and  the  true 
Odynerus  (0.  Gayi,  0.  Peruensis,  etc.).  But  as  we  have  indicated 
above,  the  characters  of  the  livery  which  are  so  marked  among 
the  Hypodyyierus,  reproduce  themselves  more  or  less  among  all 
the  solitary  wasps  of  Chili,*  although  they  do  not  continue  among 
the  hymenoptera  of  other  families  which  inhabit  the  same  countries. 

In  the  arrangement  of  species,  I  have  here  followed  the  series 
created  by  the  modification  of  forms,  commencing  with  the  more 
lengthened,  and  finishing  with  the  more  blunted. 

I  give  the  complete  diagnosis  of  the  species  which  I  possess, 
but  I  must  limit  myself  to  some  short  diagnostic  phrases  for  those 
which  I  have  not  before  my  eyes. 

Table  to  assist  in  distinrjuishing  the  species  of  the  Division  Htfodtvbrus. 

1.  WiDgs  fascons  with  violet  or  cloadj  reflections. 

2.  Body  and  autennse  quite  black ;  Ist  abd.  Begment  funnel-shaped. 

47.   Tapiensis 

2,  2.  Body  ornamented  with  lateons  bands  ;  abdomen  sessile. 

3.  Antennae  and  feet  rofoas.  59.  villosus, 

3,  3.  Antennas  black,  the  scape  rufous ;  feet  mfoas,  obscure,  passing 

into  black.  60.  obscuripennis. 

1, 1.  Wings  ferroginous,  with  the  extremitj  fasco-violaoens. 
2.  Prothorax  rnfoas. 
3.  Antennas  rufous,  with  the  extremity  black. 


1  Compare  the  former  page  13,  gayella;  50  No.  45 ;  162  No.  9,  etc. 
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i.  First  abdominal  Begment  tuberculate  before  its  groove. 

51.  tuberculatus. 
4, 4.  First  abdomiDal  segment  not  taberoalate. 

56.  humeralis. 
3,  3.  Antenna  entirely  rafoas.  63.  rujicollit. 

2f  2.  Prothorax  black  or  bordered  with  lateoas. 
3.  Anlenn»  black  on  the  superior  face. 

4.  Their  first  Joint  rafons.  57.   TarahucentU. 

4, 4.  The  whole  antennas  black  abo^e. 

5.  The  2d  abd.  segment  tabercalateabOTe.    49.  excipiendus. 
5, 5.  The  2d  abd.  segment  not  tuberculate  above. 

6.  Abdomen  rather  petiolate;  hinder  margin  of  prothorax 
yellow ;  2d  abd.  segment  not  tabercalate  beneath. 

48.  arcuatug. 

6,  6.  Abdomen  more  sessile ;  anterior  margin  of  prothorax  yel- 

low ;  2d  abd.  segment  tuberculate  beneath. 

55.  vestitus, 
3,  3.  Antenna  rufous,  or  black  only  at  the  extremity. 

4.  Second  abdominal  segment  tuberculate  beneath,  at  its  base. 

5.  Metathorax  without  sharp  edges,  not  bidentate. 

6.  Small,  post-BCUtel  Inteous ;  clypens  9  black. 

52.  tuberculiventrii, 

6,  6.  Larger,  post-scutel  black. 

7.  Two  luteous  bands  on  the  abdomen.* 

8.  The  hinder  margin  of  the  prothorax  bordered  with 

luteous;  clypens  9  black.  65.  venpiformu. 

8|  8.  Prothorax  not  margined  posteriorly  with  luteous. 
9.  Abdomen  rather  petiolate,  the  1st  abd.  segment 
much  narrower  than  the  2d ;  prothorax  anterioi  ly 
margined  with  luteous.  54.  labiatus. 

9,  9.  Abdomen  sessile :    the  1st  abd.  segment  sessile, 

wide  ;  prothorax  black.  64.  Maypinus, 

7,  7.  Only  one  luteous  band,  placed  on  the  1st  segment;  this 

as  wide  as  the  2d,  sessile.  61.  Aniucensis, 

6,  5.  Metathorax  sharp,  biangulate.  62.  ChUiotus, 

4, 4.  Second  abdominal  segment  without  distinct  tubercle  beneath. 

5.  Clypens  9  rufous.  53.  Molina, 

5,  5.  Clypeus  ?  black. 

6.  Pronotnm  and  segments  1,  2,  margined  with  luteous. 

50.  subpetiolatus. 

6,  6.  Only  the  first  segment  margined  with  luteous. 

58.  albocinctus. 


I  Wanting  in  some  varieties. 
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Description  of  the  species, 

I.  First  segment  of  the  abdomen  bell-shapedy  not  offering  two 
faces  separated  by  a  ridge,  but  piriform,  uniformly  a  Utile 
comb-shaped.     Appearance  of  Montezumia. 

These  insects  can  also  nearly  figure  in  the  genus  Nortonia,  but 
the  coacave  form  of  the  metathorax  brings  it  rather  nearer  to  the 
Odynerus  of  this  Division. 

4'y*  O*  Tapiensis  Sauss. — Omnino  uiger ;  capite  et  thorace  panctatia 
velutinis,  nigro-hirsutis ;  tborace  depresso ;  metathorace  utrinque  later' 
aliter,  Ruperne,  valde  carinato,  et  in  foveola  velutino;  abdorainH  niiido 
depresso,  primo  segmento  iufundiboliformi ;  pedibas  rufis,  basi  nigris; 
alis  nigro-chalybsis.  $  ?. —  %,  Clypeo  argeutato,  bideutato,  femoribas 
iDteriuediis  Bubtus  in  medio  dilatatis,  basi  excisis. 

Odynerus  Tapiensis  Sauss.  Revue  de  Zool.,  XXII,  1870,  56,  5  ^  • 

Total  length,  20  mm. ;  wing,  17  mm. 

% .  Facies  of  a  Montezumia,  Mandibles  slender  and  styli- 
form.  Ocelli  large,  disposed  in  a  very  wide  triangle.  Thorax 
wide  and  strongly  depressed.  Prothorax  widely  truncate  and  a 
little  turned  up.  Post-scutel  not  truncate.  Metathorax  having 
its  lateral  ridges  very  salient  and  trenchant  toward  the  summit ; 
its  posterior  face  triangular,  widening  upward;  the  concavity 
quite  plain,  but  rugose  and  velvety ;  its  superior  ridges  not  dis- 
tinct. Abdomen  wide  and  depressed ;  the  first  segment  pyriform 
bell-shaped,  depressed,  subpediculate  at  its  base  and  posteriorly 
divided  by  a  strong  groove ;  the  2d  segment  depressed,  almost 
discoidal ;  ofFcriug  beneath,  at  its  base,  an  elevated  w^rinkle. 

Insect  of  a  deep  black;  head  and  thorax  densely  punctured 
and  velvety;  strongly  pilose,  woolly  and  bristling  with  long  black 
hairs.  Abdomen  smooth,  shining,  woolly  at  its  base.  Legs 
ferruginous  with  the  base  black.  Wings  black,  with  violet  or 
greenish  reflections. 

%,  Clypeus  almost  as  wide  as  long,  polygonal,  clothed  with 
silvery  hair,  arched  in  its  superior  moiety;  its  latero-inferior 
borders  a  little  concave ;  its  extremity  terminated  by  two  spini- 
form  teeth,  between  which  is  an  arcuate  notch.  Antennas  strong; 
the  first  article  short,  large,  and  arcuate;  those  following,  strongly 
pronounced,  the  articulations  almost  nodulose  above;  the  last 
article  forming  a  large  compressed  and  arcuate  hook.    Thighs  of 
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the  2d  pair  slightly  bent  in  the  flrst  third,  offering  beneath  in  the 
middle  a  dilation,  lamellate,  oblique,  preceded  by  a  wide  notch 
and  channelled  on  its  anterior  face. 

Bess.  a.  diff, — This  little  species  is  very  distinct  in  its  numerous 
characteristics.  One  cannot  confound  it  with  any  Hy pod yner us , 
in  view  of  its  uniform  black  color  and  its  infundibuliform  first 
abdominal  segment,  which  does  not  offer  an  anterior  and  posterior 
face,  separated  by  a  transverse  ridge,  etc.  Its  appearance  is  that 
of  Montezumia  and  of  Norlonia,  It  is  distinct  from  these  genera 
by  the  triangular  form  of  the  metathorax  which  recalls  the  form 
of  the  thorax  of  Htjpodyncrus.  The  maxillary  palpi  are  strongly 
6-articuIate,  the  Gth  article  being  longer  than  the  5th;  the  labial 
palpi  have  but  three  large  articles;  the  4th  is  very  small,  almost 
rudimentary,  which  indicates  a  passage  from  Montezumia  and 
from  Monobia. 

Hah.  The  elevated  regions  of  the  Republic  of  Ecuador.  It 
was  taken  by  Dr.  Maurice  Wagner  on  the  plateau  of  Tapia  at 
the  foot  of  Chimborazo.  (In  collection  of  the  author  and  collec- 
tion of  the  Museum  of  Munich.) 

Observation. — The  silvery  hair  of  the  clypeus  is  subject  to  fall 
off,  especially  in  the  middle  of  this  piece.  The  clypeus  is  often, 
for  this  reason,  only  bordered  with  silver. 

II.  First  segment  of  the  abdomen  offering  an  anterior  and  a 
superior  face ;  these  two  faces  separated  by  a  sort  of  trans- 
verse ridge  or  swelling  (the  true  IIypodynerus). 

A.  Form  much  lengthened ;  first  abdominal  segment  small,  nar- 
row, nodiform  or  pedunculiform,  very  much  narrower  than 
(he  2d;  its  anterior  face  in  a  lengthened  triangle. — Meta- 
thorax with  rounded  angles;  its  excavation  foiming  a  wide 
vertical  furrow. 

48*  O*  arcuatlis  Saubs. — Niger,  velutiuus,  nigro-pilosns  vel  Isvig, 
panctulatus ;  metanoto  medio  late  canaliculato,  polito;  abdomine 
depresso  ;  primo  segmento  trigonali,  petiolato-campanulato,  paene  dupio 
anguatiore  quam  secundum,  supra  transversim  tiimido,  apicis  puncto 
valde  impresfio ;  secundo  nee  supra  nee  subtus  tuberculato ;  antennis 
nigrls,  subtua  basi  ferrugineis ;  puuctnlo  froutis  luteo;  pronoti  et 
abdominis  segmentorum  l\  2'  margine  postico,  albido ;  tegulis  pedi- 
busqne  ferrugineis,  his  basi  nigris ;  alid  ferrugineis,  apioe  fasoo-cjaueia. 
— Longit.  15  mm. 
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9 .  Clypeo  sabcoDTezo,  nigro,  apioe  recte-bioarinato,  sabmarginato. 

%  .  Clypeo  luteo,  argeutato,  bideutato,  lineola  post-oculari  albida  ;  anten- 

narum  nncino  et  articulo  prscedenti,  ferragineis. 
Variat,    Tboracis  et  abdominis  lituris  rudimentariis,  iDCompletis,  paene 
.  nail  is,  vel  pronoto  nigro. 

Odynerus  arcuatus  Sauss.  Vespides,  I,  160,  45  (1852)  ;  III,  326. 

This  species  can  be  regarded  as  the  Chilian  type  of  the  genns 
Nortonia^  and  places  itself  in  this  genus,  since  all  its  characters 
attach  it  to  the  Odynerns  of  this  division,  but  with  a  particular 
prolongation  of  the  first  abdominal  segment. 

It  is  most  closely  allied  to  0,  vestitus  and  excipiendus  (Comp. 
these  species). 

Eab,  Chili. 

49.  O.  excipiendlis  Spin. — Niger,  Telatinns,  0.  arcuato  simillimus, 
8Kd  metanoto  postice  luagis  punctalo ;  abdominis  primo  segmento  superne 
minus  tnmido;  secundo  segmento  medio  in  taberoulum  produoto;  seg- 
mentis  1^,  20  lateo-marginatis,  vel  fere  omnino  nigris;  autennia  nigrfs; 
pedibus  rufis,  basi  nigris ;  alis  ferrugineis,  apice  fusoo-cjaneis. — Longit. 
14  ram. 

9  •  Clypeo  nigro,  planato,  apice  bidentato  et  carinulis  2  siunatis  instmcto. 

%,  Clypeo  emarginato,  Inteo,  nigro-piloso,  utrinqae  nigro-marginato ; 
antennaram  uncino  nigro. 

Eumenes  exripienda  Spin,  in  Gay's  Hist,  fisio  de  Chile,  Zool.  YI,  266, 

1  (1851). 
Odynerus  excipiendnx  Sauss.  Vespides,  I,  IGl,  47;  III,  227. 
Odynerns  colucolo  Sauss.  ibid.  I,  161,  46  (1852)  ;  III,  227.— Gay's  Hist 

fis.  de  Chile,  Zool.  VI,  Suppl.  56G,  8  (1852). 

In  this  species,  the  clypeus  9  is  black,  flattened,  with  two 
sinuated  carinae,  terminating  in  two  apical  teeth ;  the  clypeus  % 
is  luteoQS,  bordered  with  l>lack  on  the  sides  and  superiorly;  the 
antennaj  %  are  terminated  by  a  sharp  black  hook.  The  thorax 
is  quite  black,  excepting  at  times  a  little  yellow  line  in  the  middle 
of  the  prothorax ;  the  first  two  segments  of  the  abdomen  have 
often  only  a  very  narrov*:  yellow  line,  which  is  sometimes  wanting 
or  only  indicated  by  an  incomplete  line  on  the  margiu  of  the  2d 
segment. 

Hah.  Cbiii. 

50*  O.  SUbpetiolatus  Sauss. — 0.  arr?/a/oafBois;  formis  simillimns, 
sed  minor ;  abdomine  subpetiolato,  secando  segmento  baud  tabercnlato; 
primo  segmento  postice  sublatiore  ;  antennis,  tegnlis,  pedibusqne  rufls; 
antennia  apioe  griseis ;  puncto  frontali  Inteo ;  pronoti  margine  autioo 
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(hand  postico)  lateo-limbato ;  abd.  segmeutis,  1^,  2o  lateo-marginatis; 
alia  ferrugiuedcoDtibus,  apic«  infascatis. — Lougit.  13  uim. 

m 

9 .  Clypeo  iiigro,  apioe  bicarinato,  subemargiuato. 

%  •  Clypeo  eloDgato,  emarginato,  luteo,  utriDque  nigro-marginato  ;  aoten- 
narum  scapo  superne  nigro  vel  obscuro  unciuo  miuuto,  rufo. 

Oclyn.  subpetiolatus  Sauss.  Vespides,  I,  162,  4S  (1852).— Ill,  227,  ^%. 
Odyn.  coarctatus  Sadss.  Ga/'s  Hist,  fisica  de  Clxile,  Zool.  VI,  Suppl.  p. 
6G5,  7,  9  (1852).» 

Hah.  Chili. 

51*  O*  tllberc Ilia tus  Sauss. — Major  quam  0.  arcua^uf  eique  formia 
affiiiis.  Bed  thorace  latiore  ;  abd.  priiiio  segmeiUo  paulo  latiore,  supra 
postice  sulco  partito,  et  aute  sulcum  iu  canlho  transverso  tuberoulo 
par^nlo  iDstructo;  secando  segmento  neo  snpra  neo  sDbtDS  tuberculato; 
post-scntello  tantum  in  apice  truncato.  Niger,  rogolatos,  velutinus, 
hirsutas.  Anteunis  ferrngineis,  apice  uigris ;  ore,  prouoto,  tegulia  rufia ; 
liDeola  post-ocolari,  proiioto  medio  frequenter,  potit-scutello  et  abdominis 
segmeutorum  1',  2'  margiue,  luteis ;  alis  ferrugineis,  apice  fasco-viola- 
BCentibus. — Longit.  16  mm. 

9  •  Clypeo  nigro,  piriform!,  satis  planato,  bicarinato,  apice  truncato,  Tel 
subemargiuato. 

%  .  Cl.vpeo  elongate,  paulura  bidentato,  luteo ;  antennarum  uucino  apicali 
nigro;  poat-scutello  nigro. 

Odynerus  (uberculntus  Saurs.  Vespides,  I,  1G3,  50  (1852).— Gay's  Hist. 
fis.  de  Chile,  Zool.  VI,  Suppl.  564,  6,  1852.— Vespides,  ill,  228.« 

This  species  differs  from  0.  humeralis  in  its  smaller  size;  its 
antennoB  %  terminated  by  a  sharp  black  hook,  not  by  a  rufous 
spiral  or  a  blunt  hook.  The  clypcus  is  more  narrow;  in  9 
flattened,  bicarinatc ;  iu  'S  not  so  sharply  bidentate. 

Hah.  Chili. 

5SI*  O*  tUberculiTentris  Spin. — Minntus,  0.  arcuato  form  is  simil- 
limus ;  Bed  pronoto  lato,  angnlato ;  post-scutello  baud  truncato,  postice 
angulato,  vel  arcuato  ;  abdominis  secundo  segmento  snbtus  basi  tnl)er- 
calo  acuto  instructo.  Niger,  velntinus  ;  antennis,  tegulis  et  pedibus 
nifis;  bis  basi  nfgris ;  macula  frontal i,  punotulo  post-oculari  margine 
autico,  macula  subalari,  postacutelli  et  abd.  segmentorum  1',  2\  margine 
postioo,  Inteia.  Alis  subbyalinis,  venis  ferrugineis,  apioe  griseo. — Longit. 
8  mm. 

'  This  supplement  appeared  after  my  book  I  on  Vespides  ;  and  hence  I 
preserve  the  name  suhpetio/atus  as  being  the  older. 
'  In  this  paragraph  of  Vol.  Ill,  the  affinities  are  not  well  given. 
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• 
9  .  Clypeo  uigro,  apice  biangulato. 

%,  Clypao  fere  peutagonali,  luteo,  bidentato;  anteDnarum  scapo  snpeme 
nigro,  subtus  flavo ;   flagello  apice  flavesoente ;  pedibus  fiavo-variis. — 
Variut.  Anteunis  snpra  nigresceDtibus. 
Eamenes  tubercuUveniris  Spin.,  Gay*8  Hist,  fisioa  de  Chile,  Zool.  VI,  267, 

2  (1851). 
OJi/nerus  tubtrculiventris  Sauss.  Vespidea,  I,  1G2,  49 ;  III,  227. 

In  the  male,  the  femora  arc  black,  with  rufous  knees  and  with 
a  yellow  line  ;  the  tibiic  arc  yellow  on  their  anterior  side. 

Ress.  a.  diff. — Differs  from  0.  lahiatus,  in  its  luteous  post- 
ficutel ;  its  black  clypeus  9;  its  polygonal  shaped  clypeus  9, 
terminating  in  two  small  teeth;  and  its  small  size. 

Comp.  also  0.  Chiliolus, 

Eab.  Chili. 

B.  Form  shorter^  wider ;  first  segment  wide  on  its  posterior 
border ;  its  anterior  face  in  the  form  of  an  equilateral 
triangle  and  a  little  pedicellate;  its  superior  face  large, 
Metathorax  excavated^  offering  a  trace  of  a  polygonal  plate 
surrounded  with  ridges. 

a.   Wings  rufous  along  the  anterior  margin, 

53.  O*  ]9IolinaD  Sadss. — Niger,  birsatos;  auteiinis,  clypeo,  mandi- 
bulis,  tegnlis  pedibusque,  rafis ;  pronoto  medio  et  fasoiis  2  abdominis, 
luteis ;  abdominis  prirao  segmento  satis  elongato, postice  sat  lato,  secando 
sabtus  basi  paulum  plicalo;  alis  ferrugineis,  apice  fusoescentibus.  9 
Long.  11  mm. 

Odynerus  Molince  Sauss.  in  Gay*a  Hist.  fis.  de  Chile,  Zool.  VI,  562,  3, 

9  (1852). 
Oilynerus  Alolinius  Sauss.  Ve$<pides,  III,  251,  126  (1854). 

Hab.  Chili  (Type  in  the  Paris  Museum). 

54*  0«la1>iatii8  Halid. — SatTalidaSfdepreEsas;  postsoatello  depreano, 
truncato,  metanoto  excavate;  abdominis  prime  segmento  supeme  lato, 
basi  parum  petiolato,  facie  antioa  trigonali,  facie  snpera  brevi,  lata, 
Balco  profando  partita,  antice  cantho  hebetate,  sabprominnlo  marginata  ; 
eecundo  segmento  subtns  basi  tubercalato.  Niger,  velatinus,  pilis 
nisris  birsntns ;  thorace  tenniter  pnnotato,  etiam  in  metanoti  ezoava- 
tione  aeqnaliter  rngoso ;  mandibnlis,  antennis,  tegnlis  pedibusqae  rufis  ; 
pronoti  margine  antico  (noununqaam  tantum  in  medio)  et  abdominis 
segmentornm  1',  2'  margine,  luteis;  alis  ferrugineis,  apice  violascen- 
tibuit. — I^ngit.  16  mm. 

9  .  Clypeo  rufo,  apice  truncato  vel  subemarginato. 

% .  Clypeo  elongato,  o?ato,  polygonal!,  luteo,  apice  sat  late  aubemargiuato. 
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Odynerus  labiatus  Haliday,  Traus.  Linn.  Soo.  XVII,  323  (1837).— SAt788. 

Vespides,  III,  228. 
Odynerus  Lacheais  Lrp.  St.  Fabo.,  Hyineuopt,  II,  GG7, 44  (1841). — Sadss. 

Vespides,  I,  164,  51,  pi.  zvii.  fig.  5,  9;  III,  228. 
Odynerna  maryinic.oUia  Spin,  iu  Gay's  Hist,  fisica  de  Chile,  Zool.  VI, 

256, 2  (1851). 

Ress.  a.  diff. — Differs  from  0.  humeralis  in  its  coloration ; 
in  its  narrower  form,  in  its  finely  punctured  thorax,  not  rugosely 
shagreened,  and  in  the  little  ventral  tubercle  which  is  not  only  a 
wrinkle  like  that  of  the  0.  humeralis,  but  is  quite  tuberculiforin 
in  the  middle.  In  size  it  is  much  smaller.  Differs  from  the  0. 
tuberculiventris  in  its  triple  size ;  in  the  clypeus,  9  rufous,  % 
prolonged,  narrow  (almost  an  ellipse,  lengthened  and  notched  at 
the  end). 

Hah.  Chili. 

55.  O.  Testitns  Sadss. — Niger,  nigro-birtas ;  metanoto  hebetato  ; 
abdomiue  sessili;  secundo  segmento  subtus  taberculato;  pronoti  mar- 
gine  antico  et  vittis  2  abdomiuis,  lateis ;  antenuis  nigris ;  alis  sabfas- 
cescentibus,  cMta  basi  subferrngiuea.     Lougit.  13  mm. 

9  •  Clypeo  nigro,  biangulato. 

% .  Clypeo  elongato,  planato,  luteo,  apice  arcaatim  emarginato ;  antennis 
apice  uuclno  rufo. 

Odynerus  vesUtus  Sadsb.  Vespides,  III,  252,  127,  9  (1854). 

Bess.  a.  diff. — Closely  allied  to  0.  arcuatus  and  excipiendus, 
bat  differs  clearly  in  its  2d  abdominal  segment,  tuberculate 
beneath,  and  wider  and  longer  than  the  first.  In  one  specimen 
the  wings  are  slightly  smoky  and  ferruginous. 

Bab.  Chili. 

56*  0«  Immeralis  Halid. — Validas,  oorpore  lato,  depresso,  velntino, 
thorace  ubique  rugose  granulato,  etiam  in  metanoti  excavatione  ;  primo 
segmento  latlore,  basi  paulmn  petiolato ;  dehinu  trigono-infundibuUfor- 
miter  dilatato,  valde  punctato ;  facie  snpera  lata,  suloo  profundo  partita ; 
seonndo  segmento  subtus  basi  transversim  plioato-tnbercnlato. — Corpus 
nigrum,  pilis  fulvis  vel  fnscis  longissimis  hirsntnm  ;  mandibniis  partiro, 
pronoto,  tegnh's  pedibnsqne  riifis ;  abdoroine  fasoiis  dnabns  Inteis;  an- 
tennis in  dimidio  basalt  rufis,  in  dimidio  apicali  nigris,  tarsis  apice  ob- 
scaris.    Alis  fusco-violaceis,  co»ta  et  basi  ferrngineis. — Longit.  20  m  m. 

9*  Clypeo  nigro,  subconvexo,  Isevi,  apice  sabemarginato. 

% .   Clypeo  lateo  argenteo-piloso,  ovato,  valde  bideutato  ,*  }abro  fusoo, 
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anteniiis  apice  subcochleatis  uncino  arcuato,  obtaso,  compresso,  rufo,  Tel 
iiigro-vario. 

Odynerus   humeralis  Halidat,  Trans.  Linn.  Soc.  XVII,  324   (1837). — 

Sauss.  Vespides,  III,  228. 
Of/y/i.  chilensis  Lep.  St.  Faro.  Hymen.  II,  643,  28  (1841). — Spinola  in 

Gay*s  Hist.  fis.  d*9  Chile,  Zool.  VI,  255, 1.— Sauss.  Vespides,  I,  166, 

54,  pi.  xvii,  fig.  6 ;  III,  228. 

This  large  species  has  some  very  salient  lateral  ridges  upon 
the  metathorax ;  the  superior  ridges  of  the  concavity  are  isaliently 
indicated,  especially  among  the  males,  but  the  rugosities  which 
cover  the  metathorax  as  vv'cll  as  the  remainder  of  the  thorax 
render  them  obtuse  and  indistinct.  The  antennae  %  terminate  in 
a  blunt  rufous  hook  or  in  a  longitudinal  spiral ;  the  clypeus  %  is 
terminated  by  two  rather  long  spines,  and  in  the  male  the  tarsi 
are  mostly  blackish.  It  is,  however,  closely  allied  to  0.  tuber- 
culalus.     Comp.  this  species. 

Hab,  Chili,  and  the  western  coast  of  South  America. 

dY.  O.  Taralllicensis  Sauss. — Validus;  0,  humerali  similis;  niger; 
proiioti  luargine  antieo  et  abdominis  fasciis  daabus,  lateis  ;  antennis 
nigris,  Bcai>o  rufo ;  tegulis  nigris ;  maudibulis  et  pedibus,  rufis ;  alis 
ferragineis,  apice  violascentibas. —  J  ?. 

%,  Clypeo  luteo,  apioe  dentibus  2  distantibas  armato. 

Odynerus  Tarabucensis  Sauss.  Vespides,  III,  250,  125,  %  (1854). 

Hab,  Bolivia  (I  do  not  possess  this  species.  Typo  in  the  Mus. 
of  Paris). 

ft.   Wings  fuscous,  with  violet  iridescence. 

58*  0«  alliociiictiis  Puls. — Niger,  velntinns,  nigro-hirsutns.  Clypeo 
piriformi  uigro,  apice  valde  bidentato;  antennis,  mandibulis  et  labro, 
rufis;  metathorace  rotundato;  abdomine  pilis  nigris  longis  sparse, 
tantum  primo  segmento  anguste  aU)ido-limbato ;  secundo  segmento 
snbtus  hand  tuberculato ;  pedibus  rufis,  femoribus  postice  nigris  ;  alis 
fuscescentibus,  violascentibus  prsecipue  apice  ;  tegulis  nigris.  9  *  I'Ong. 
20  ram. 

Odynerus  olbocinctus  PoLsa.  Stbobel,  Atti  della  Soo.  Italiana  de  So.  Nat. 
XI,  1868,250,  9. 

Hab.  The  Argentine  Republic.     Province  of  Mendoza. 
This  is  the  only  species  of  the  type  Hypodynerm  found  as  yet 
on  the  Oriental  side  of  the  Andes. 

The  form  not  having  been  described,  I  cannot  assign  to  this 
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species  its  place  with  perfect  certainty  in  the  subdivisions  of  this 
group. 

C.  Form  very  wide,  short  and  depressed ,  first  segment  very  wide; 
its  anterior  face  sessile  j  in  the  form  of  a  wide  triangle;  its 
superior  face  very  shorty  3-4  times  as  wide  as  long. 

a.  Wingx  wholly  obscure^  violet, 

59.  0«  Tillosus  Sadss. — O.  Antucerm  8tatur&,  formis  et  facie  affinis,  sed 
pronoto  et  capite  angn3tioribus ;  crassus,  ater,  yelatinas,  valde  nigro 
hirsutus ;  metanoti  excavatione  polita;  abdomine  Bes^ili;  primo  seg- 
tnento  Into,  brev iter  trancato;  secnndo  subtas  bafli  emineDte  plicato ; 
mandibulis,  anteniiis  et  pedibns  rafis;  bis  basi  et  fere  usqae  ad  genua 
nigri.s ;  tegulis  nigris,  rufo-maculatis ;  abdominis  vittis  2  luteis  angustis ; 
alis  infnscatis,  violascentibas. — Longit.  15  mm. 

$.  Cljrpco  nigro,  Isvi,  apice  punctato,  panlnm  emarginato. — %  .  .  .  .f 

(Xlyn,  villosus  Sauss.  Veflpides,  I,  1G5,  53,  9  (1852).— Ga«'3  Hist,  flsio 
de  Chile  Zool.  VI,  Suppl.  563,  4  (185?). 

This  may  be  a  variety  of  0.  obscuripennis. 
Bab.  Chili. 

60«  O.  oliscuripennis  Spiv. — 0.  rtV/oso  similis,  sed  major,  thorace 
ragoso,  granulato;  ater,  villosus;  antennis  nigris,  scapo  rufo ;  pedibaa 
rufis  vel  nigrescentibos,  basi  nigris ;  abdomine  fasciis  2  lateis. — Long. 
18  mm. 

Odyn.  obscuripennis  Spin,  in  Gay's  Hist,  fisio  de  Chile  Zool.  VI,  259,  4, 
9  (1851).— Sauss.  Vespides,  I,  1«5,  52;  HI,  228. 

OJj/n.  Coquimbensis  Sadss.  in  Gaj's  Hist,  fisio  de  Chile  Zool.  VI,.SappL 
561,  1  (1852). 

Hob.  Chili  (Type  in  the  Paris  Museum). 
This  species  not  being  in  my  possession,  I  cannot  give  a  com- 
plete diagnosis  of  it. 

6.  Wings  ferruginous  with  the  apex  fusco-tnolaceus  or  fuscous,  and  the 

anterior  margin  rufous, 

6t«  O.  Antlicensis  Sauss. — Crassus,  velntinns,  pilis  nigris  longissimft 
valde  Irirsutus.  Corpus  depressum  ;  thorace  qnadrato,  tennfter  pano- 
tftto ;  post'Rcntello  et  metauoto  verticaliter  trnncatis,  hujus  facie  postica 
trigonali,  fere  plana,  parnm  late  ezcavata,  nt  reliquns  thorax  velatino- 
rnsfulosa,  canthis  obtusis  marfi;inata.  Abdomine  lato,  depresso,  sessili ; 
priiTio  spirmento  antice  valde  trancato,  faciem  antfcam  trigonnlem  et 
faoiem  ftnperam  brevissimam  et  lati^simflm  praebente;  fiMsiernm  illarnm 
concnrf«ns  canthura  transversnm  ef&ciens;  faoie  sapera  soloo  partita; 

15 
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20  segmentbpanlo  latioreqnam  primam,  snbtas  basi  pUcato-tabercalato. 
Niger;  maudibalis,  tcgulis,  pedibns  et  antennis,  rufis  ;  his  apice  supra 
griscescentibns;  abdomiuis  priiuo  segmentoluteo-marginato;  alis  ferm* 
gineis  apice  fnsco-violasiCfTitibns. — Longit.  15  mm. 
9 .  Clypeo  eloDgato,  rnfo,  apice  bicariuato  sabmargiuato,  utrinque  nigro- 
marginato. —  ^  ?. 

Oifyn,  Antuco  Saups.  Et.  Veppides,  I,  167,  55,  $  (1852).— Gat*8  Hist.  lis. 

de  Chile,  Zool.  VI,  Suppl.  562,  2  (1852). 
Od(fn,  Antucensis  Sauss.  £t.  Vespides,  III,  228. 

Bess,  a.  diff. — This  species  is  closely  allied  to  villosus^  but  its 
body  is  thicker;  the  thorax  is  quadrate  and  wide  anteriorly ;  the 
color  of  the  wings  and  clypeua  9  is  different 

Hob,  Chili. 

62*  0«  Cbiliotus  Sauss. — Niger,  velntiDas,  nigro-hirtas ;  0.  Antucensi 
affinis ;  thorace  brevi ;  metanoto  ]ate  ezcavato,  cantbis  marginato, 
atrinque  angnlato ;  abdominis  secnndo  segmento  snbtns  yalde  tubercu- 
lato  ;  segmentis  \o,  20  margine  luteo;  antennis  et  pedibas  rufis  ;  tegnlis 
nigris  ;  alis  fu»co-violascentibn?,  costa  ferruginea. — Longit.  11  mm. — 

5?. —  %  ,  Clypeo  elongato,  bidentato,  luteo. 

Odyn.  chiliotus  Sauss.  Vespides,  I,  167,  5G,  % , — In  Gat's  Hist.  fis.  de 
Chile,  Zool.  VI,  Suppl.,  5GC,  9.— Vespides,  III,  229. 

I  do  not  possess  this  species,  which  seems  much  like  0.  Antu* 
censis.  But  I  cannot  think  it  the  male  of  that,  because  of  its 
biangulate  metathorax.  The  first  abdominal  segment  seems  to 
have  on  its  anterior  face  something  like  a  suture,  which  allies  it 
to  the  subgenus  Arxcidrocerus. 

Hah.  Chili  (Paris  Museum). 

63*  O.  ruficollis  Spin. — Ater,  vclntiDus,  nigro-birsutus,  orassns  et 
brevis ;  abdomine  basi  valde  truucato,  lato ;  metanoto  rotuudato;  ab- 
dominis 20  segmento  subtus  basi  plicato-tuberculato;  antennis,  pronoto, 
tegulis,  pedibusque,  ferrugineis  ;  abdomine  fasciis  2  lutteis ;  alis  ferru- 
giueis,  apice  fusco-nebulosis. — Longit.  11  mm. 

9.  Clypeo  biangulato,  rufo,  nigro-marginato. —  %1, 

Odyn.  ruficollia  Spin.  1.  1.  VI,  259.—  Sauss.  Et.  Vespid.  I,  168,  57,  9 . 

I  do  not  possess  th'is  species.  By  its  livery,  it  would  seem  a 
miniature  of  0.  humeraliSy  but  the  abdomen  is  more  sessile,  the 
clypeus  9  is  rufous;  the  metathorax  is  rounded,  not  sharp,  on 
its  margins,  etc.     The  form  is  more  that  of  0.  Antucensis, 

Hob.  Chili  (Type  in  the  Paris  Museum). 
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S4»  O*  maypinus  Sauss. — Niger,  hirsutas ;  antennis,  tegalis,  pedi- 
busqae  rufis;  abdomine  fasciis  2  lutein,  priino  segmento  sessili,  lato  e\ 
brevi;  alis  ferrugineis,  apice  violasoentibus. — Longit.  13  mm. —  9^ — 
%  .  Clypeo  panlum  bidentato,  luteo. 

Ab  Odyn.  Antucensi  diffHrt,  metanoto  rotundato,  marginibas  hebetatis 
(nam  ejus  mascalus  ?). 

Odyn,  Afaypinus  Sauss.  Vespides,  I,  169,  58,  %  (1852).— In  Gay's  Hist, 
fia.  de  Chile,  Zool.  VI,  Suppl.  664,  6  (1852).— Vespides,  III,  229. 

Hab,  Chili  (Type  in  the  Paris  Museum). 

D.  Form  also  quite  chubby^  but  not  so  fnuch  depressed;  mda- 
thorax  rounded^  Jlat  or  convex  behind,  smooth,  without  mar- 
ginal edges;  abdomen  arched  (vespi/orm) ;  first  segment 
very  short;  its  superior  face  transverse-linear,  {Appear- 
ance of  a  Vespa.) 

65.  O.  Tespiformis  Halid. — Niger,  parnm  depressas,  nitidns,  pilis, 
longissimis  nigris  hirsntns;  capita  et  tborac«  nitidis,  tenaiterpaDctatis; 
post-80 11  tello  breviter  truncato;  metanoto  rotundato,  oonvexo,  panctato  ; 
thorace  qnadrato-globoso ;  abdomine  perfeote  sessili  (at  in  genere 
Vespa)  snperne  convexo  ;  primo  segmonto  brevissimo,  antioe  excavato, 
sabexciso;  secundo  subtas  basi  valde  tnberculato;  panctalo  frontis 
lateo;  anteunis  pedibus  et  tegalis  rufis  ;  pronoti  margine  postico  et 
abdominis  segmentorara  1',  2'  liml>o,  luteis ;  alis  ferra^neis  apice  sab- 
infnscatis. — Longit.  13  mm. 

5  .  Clypeo  nigro,  apice  rugoso,  panctato,  bioarinato,  tranoato  ; 

% .  Clypeo  lateo,   panctato,  bidentato ;  mandibalis  antice  fascia  flava ; 
antennaram  anciuo  minuto. 

Variat,  Thorace  et  abdomine  fere  omnino  nigris,  fasoiis  mdimentaris  vel 
nallis. 

Odyn,  vespiformis  IIalid.  Trans.  Linn.  Soc.  XVII,  323  (1837). 
Odyn,  hirsutulu^  Spin,  in  Gay's  Hist.  fis.  do  Chile,  Zool.  VI,  257,  3  ^1851). 
—Sauss.  Vespides,  I,  212, 118  ;  III,  244. 

Ress.  a.  diff. — This  species  is  rendered  very  distinct  by  its  less 
depressed  forra,  and  its  quite  sessile  abdomen,  which  gires  it  the 
appearance  of  a  Vespa.  The  first  segment  is  so  short,  that  the 
superior  face  is  almost  wanting ;  its  anterior  face  presents  as  in 
Vespa  a  sort  of  obsolete  notch  at  its  summit,  which  is  ,an  impres 
sion  of  the  post-scutel.  The  anterior  face  has  not  the  triangular 
form,  its  superior  margin  being  arcuate  as  in  the  Vespa, 

Hab,  Chili  (A  common  species). 
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Division  PACHODYNERUS. 

8AU88.  Ill*,  DiTis.  Sect.  1%  Vespides,  1, 169.— Divis.  Epailon,  Sect.  I, 

ibid.  III.  229,  252. 

Farm  relatively  blunled  (stubbed).  Antennas  of  males  simple, 
not  being  terminated  by  a  hook.  Thorax  shorty  in  form  of  a 
long  or  even  cubical  square,  truncate  posteriorly.  The  post- 
scutellum  transversely  truncate,  offering  for  this  reason  a 
superior  horizontal  and  transverse  face  and  a  posterior 
vertical  face,  which  makes  a  division  of  the  posterior  con- 
cavity  of  the  thorax;  these  two  faces  being  separated  by  a 
transverse  ridge  formed  by  their  meeting.  Abdomen  always 
sessile,  conical,  truncate  at  its  base.  (The  first  abdominal 
segment  less  coarsely  punctured  than  the  2d,  more  smooth.) 

Among  the  insects  of  this  division  the  forms  are  very  thickset, 
short,  and  stubbed.  The  clypens  of  the  females  is  widened  and 
rounded  at  the  summit,  as  wide  as  long,  pear-shaped,  and  truncate 
at  the  extremity ;  the  angles  of  the  truncation  are  often  a  little 
salient,  dentiform,  and  sometimes  the  clypeus  appears  bidentate 
by  reason  of  a  little  fosse tte  which  occupies  its  extremity. 
Among  the  males  this  piece  is  most  often  polygonal,  truncate,  as 
wide  as  long. 

The  thorax  is  very  cubical,  with  little  or  no  retraction  behind. 
The  metathorax  never  prolongs  itself  beyond  the  post-scutel,  but 
is  briefly  truncate ;  its  truncation  encroaches  strongly  upon  the 
post-scutel  and  gives  birth  to  a  smooth  plate  which  occupies  most 
of  its  width ;  this  plate  is  polygonal,  often  armed  with  two  lateral 
teeth,  and  bordered  by  some  sharp  or  blunted  ridges,  which 
become  especially  salient  upon  the  latero-superior  borders,  where 
they  form  on  each  side  a  sort  of  arcade,  and  are  often  terminated 
by  a  projection,  separated  from  the  post-scutellum  by  a  fissure. 
Among  these  species  having  a  thorax  very  square  and  widened 
behind,  this  character  is  well  developed,  but  the  ridges  do  not 
bend  at  the  middle  to  form  a  re-entering  angle  under  the  angle 
of  the  post-scutel  (as  among  the  Ancistrocerus),  but  are  effaced 
at  the  entrance. 

The  post-scutellum  seen  above  is  almost  linear,  truncate  verti- 
cally, and  its  posterior  face  makes  a  division  of  the  posterior  plate 
of  the  thorax;   its  ridge  is  sharp  and  often  creuulate.      The 
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abdomen  is  perfectly  sessile,  conical ;  its  first  segment  is  wide, 
often  quite  as  wide  as  the  2d,  squarely  truncate  at  its  base,  which 
permits  the  distinction  of  an  anterior  and  a  superior  face ;  the 
transverse  ridge  which  results  from  this  truncation  is  sometimes 
blunted,  sometimes  sharp.  The  superior  face  is  always  transverse, 
wider  than  long.  The  abdomen  is  sometimes  velvety,  sometimes 
smooth,  shining,  not  rugose,  and  the  first  segment  is  wholly 
smooth,  less  punctured  than  the  2d. 

It  is  fitting  to  say  that  for  each  one  of  these  characters,  there 
may  be  met  some  exception  among  this  and  that  species. 

Of  all  the  Odi/7ierus,  the  species  of  this  Division  have  the  most 
cubical  thorax  and  the  most  conical  abdomen.  Yet  they  have 
almost  the  same  form  as  a  great  part  of  the  species  of  the  Division 
Odynerus  which  follows,  and  are  only  distinguished  from  them 
by  the  antennae  of  the  males,  which  are  destitute  of  the  terminal 
hook.  Owing  to  this  circumstance  the  Pachodynei'us  occupy 
among  the  Odyneri  a  sort  of  typical  position  like  that  of  the 
Evmenes  of  Division  Omicron^  these  being  also  distinguished 
from  the  other  Eumenes  by  the  simple  flagellum  of  the  antennsB 
of  the  males.  The  Fach odynerus  are  also,  like  the  Eumenes  of 
the  Division  Omicron,  peculiar  to  tropical  and  temperate  America. 

The  Pfichodynerus  cannot  easily  be  confounded  with  the  Stench 
dynerus,  because  of  their  thick  body  and  conical,  thick  abdomen. 
But,  to  make  certain,  one  should  consult  the  tables  of  the  spe- 
cies of  the  Division  Odynerus^  which  are  placed  before  these 
Divisions. 

Table  to  cusist  in  distinguishing  the  species  of  the  Division  Pachodtnebus. 

1.  Ornaments  of  the  body  all  yellow. 

2.  Abdominal  segments  all  margined  with  yellow,  ezce]^t  the  first. 

3.  Thorax  wholl/  black. 

4.  Metathorax  rounded,  destitute  of  lateral  angles. 

69.  argentinus, 

4,  4.  Metathorax  forming  an  angle  on  each  side. 

5.  Thorax  elongate,  metathorax  with  four  spines ;  insect  black. 

80.  diaboiicus, 

5,  5.  Thorax  cubical ;  metathorax  with  two  angles ;  insect  vel- 

vety, grayish.  66.  brevithorax, 

66.  /  breritfiorax, 

3,  3.  Thorax  with  yellow  ornaments.  67.  ]  nasidens. 

68*  ^  simplicornis. 
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2,  2.  The  first  abdomiual  segment  margined  with  yellow. 
3.  All  the  segments  margined  with  yellow 

4.  Prothori^x  all  yellow.  72.   Guadulpensis, 
4, 4.  Frothoraz  margined  with  yellow. 

72.  /  Guadufpensis, 
5.  The  posterior  margin  of  prothoraz  yellow.  73.-1  zonatua. 

76.  I  La  Plata. 

5,  5.  Only  the  anterior  margin  of  prothorax  yellow. 

6.  Thorax  wholly  or  nearly  black ;  abd.  mach  tmncate  at 
base.  70.  Peruensis, 

6f  6.  Thorax  slightly  ornamented  with  yellow  ;  abdomen  more 
ovate.  71.  hrachygaster, 

S,  3.  Only  the  first  two  segments  margined  with  yellow  or  luteous. 
4.  The  following  segments  rufous.  78.  cubensis, 

4,4.  The  following  segments  black. 

5.  The  posterior  margin  of  prothorax,  or  both  margins,  yellow. 

6.  Ornaments  whitish.  ''^'  \  ^"^'• 

79.  ^  cali/ornicus, 

6,  6.  Ornaments  yellow.  ^^-  }  P^^^^"^- 

76.  I  La  Plata. 

6, 5.  Only  the  anterior  margin  of  prothorax  yellow. 

6.  Ornaments  whitiah. 

7.  Insect  short,  thorax  cnbical.  74.  Gaifi. 

7,  7.  Insect  more  slender,  thorax  longer  than  wide. 

7^.  ailifornicus, 
6,  6.  Ornaments  yellow,  insect  not  so  stoat.     77.  tibialis. 
1, 1.  Body  more  or  less  adorned  with  rufous. 

2.  Prothorax  and  first  abdominal  segment,  etc.,  rufous. 

81.  Erinnyi.         ^ 
2, 2.  Only  the  extremity  of  the  abdomen  rufous.       78.  cubentii. 

Description  of  the  species, 

1st.  Section. —  Tfwrax  cubical  (at. leant  among  the  males)  or 
square,  more  lengthened.  Abdomen  conical;  the  first  seg- 
ment very  large,  as  wide  as  the  second. 

In  this  group  one  finds  the  most  thick-set  forms  in  the  whole 
tribe  of  solitary  wasps  (0.  nasidens,  0.  Oayi),  the  thorax 
becoming  perfectly  cnbical,  as  in  the  Nectarinia,  among  the  social 
wasps.  However,  among  the  most  part  of  the  species  the  forms 
do  not  differ  essentially  from  those  of  the  insects  of  the  dlTision 
Odynerus. 
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A.  All  the  segments  except  the  firstj  bordered  with  yellow. 

These  Odynerus  have  the  body  silky  and  adorned  with  beautiful 
golden  reflections,  or  they  are  covered  with  a  velvety  satin  which 
often  conceals  the  punctures.  They  have  a  close  resemblance 
among  themselves,  so  that,  without  comparing  numerous  speci- 
mens, one  easily  confounds  all  under  the  same  description,  taking 
them  for  the  0,  nasidens  of  Latreillc.  This  happened  to  me  at 
the  beginning  of  my  studies.  When  new  specimens  arrived,  I 
thought  to  distinguish  many  more  species,  and  I  have  established 
differences  in  the  diagnoses  which  are  far  from  satisfying  me. 
In  fine,  the  increase  of  mv  collections  has  revealed  to  me  such 
differences  of  size,  of  color,  and  of  details  of  form,  that,  after 
having  believed  for  a  time  that  some  species  were  distinguished 
with  clear  precision,  I  have  perceived  that  nothing  is  more 
obscure  than  the  limits  of  these  species.  A  new  examination  of 
my  very  numerous  specimens,  far  from  clearing  up  the  chaos,  only 
results  in  filling  me  with  new  doubts ;  for,  contrary  to  what  one 
usually  observes,  the  species  do  not  appear  to  class  themselves 
according  to  their  geographical  distribution ;  in  lieu  of  finding 
one  species  from  Mexico  and  another  from  Brazil,  I  find  two 
species  equally  diffused  in  the  two  divisions  of  the  American 
continent.  In  the  midst  of  this  confusion  I  think,  however,  that 
I  can  distinguish  the  O.  hrevithorax  quite  clearly,  as  there  is 
here  qujte  a  difference  from  other  species,  in  the  form  of  the 
dypeus,  etc. 

The  appearance  of  these  insects  recalls  very  much  that  of 
certain  other  Yespida)  which  have  also  their  bodies  velvety  and 
silky  and  which  inhabit  the  same  hot  regions.  Such  as  certain 
Anridrocerus  {A.  Aristae,  Farrede>^i)\  certain  Nectarinia  {N. 
mellifica),  and  even  certain  Chartergus  (Ch.  chortariu!<)\  with 
which  one  should  be  careful  not  to  confound  the  Odyneri 
described  below. 

a.  Metathorax  forming  a  lateral  angle  on  each  side, 

66.  O.1)re¥il1lorai:  Sadss. — Niger,  punctatus,  ubique  tomento  vela- 
tino  aureo-8ericeo  indutns ;  thorace  eubico,  latitadine  longitudiui 
seqaali ;  metaiioto  in  tota  latitudine  excavato;  ejus  excavationo  IsBvi, 
aericea,  oanthis  aontissimis  marginata,  utrinqne  in  dentem  lateralein 
excarrentibus  ;  abdomine  perfecte  couico,  sericeo  ;  primo  segmeuto  bre- 
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TiflsixDo ;  aDtennarnm  flagello  sabtas  et  scapo  apice,  ferragineis ;  tegulia 
teBtaceo-maculatis ;  abd.  segiuentorain  2-5  inargine  late  flavo,  et  valde 
puDotato;  primononnanqnametiam  tenaiterflavo-tnarginato;  tibiis  an- 
tice  flavo  vel  fulvo-variis ;  alis  ferragineis,  apioe  griseis. — Longit.  10  mm. 

Variat,  Metauoti  canthis  flavis. 

9 .  Cljpeo  puootato  apice,  detitibus  2  acutis,  inter  se  distantibos  armato ; 
pnnctid  2  fnlvis  in  dentibus  et  2  in  augnlis  superioribas  ornato. 

% .  Clypeo  in  marginibus  argentato ;    apice  fere  at  in  9  bidentato,  vel 
V    emarginato,  dentibus  2  trigonalibas  terminate;  apice  lineis  2,  in  sammo 
fasciis  2  lateralibas,  flavis ;  labro  flavo ;  mandibularam  margine  externo 
et  scapo,  linea  flava  iustructis. 

Variai,  Clypeo  in  lateribus  flavo-marginato ;  ooulis  iutaa  flavo-marginatis, 
pedibus  uigris. 

Odynerus  brevithorax  Sauss.  Vespides,  I,  172,  62»  (1852)  ;    III,  231.— 
Rev.  Zool.  X,  1858,  166. 

The  teeth  of  the  elypeus  9  are  spiniform  and  separated  by  an 
arched  margin,  not  angularly  notched.  The  thorax  is  cubical, 
not  longer  than  wide;  the  disk  of  metathorax  is  much  broader 
than  long,  in  the  form  of  a  half  circle ;  its  margins  are  arcuated 
anteriorly,  not  sinuated.  The  scutel  is  square,  rather  elevated, 
and  the  post-scutel  is  situated  a  little  lower,  while  in  aurcUuH, 
the  scatel  is  more  flattened  and  the  post-scutel  is  on  the  same 
plane. 

liess.  a.  dijf. — Compare  0.  nasidens  and  simplicorniSf  O, 
diabolicuSf  and  also  Ancistrocerus  Aristge  and  Paredesi. — This 
species,  as  well  as  the  following,  must  be  carefully  distinguished 
from  different  species  of  Neclarinia ;'  this  may  easily  be  done, 
from  their  very  wide  first  abdominal  segment,  not  very  small  and 
shortly  petiolate ;  from  their  distinct  post-scutel,  and  the  truncate, 
not  angulate,  apex  of  the  elypeus. 

Hah.  South  America.  Brazil.  Bahia,  2  9,3  %, — Vene- 
zuela 9  %' 

GY.  O.  naiidens  Latb.— O.  hrevithoraci  simillimaB ;  statara  varia- 
bili ;  tborace  loiigiore  qaam  latiore ;  pronoti  margine  postioo,  po8t- 
scutello,  abdoniiniaque  segmentornm  2-6  margine  ocbraceis;  alis  ferru- 
giueis,  apice  griseis. 

9 .  Clypeo  apice  latins  bidentato,  magis  biangnlato ;  dentibas  falvis ; 
interdum  supeme  macnlis  2  falvis  vel  omnino  flavis. 

>  Tlie  fignre  wbicb  bears  the  same  name  belongs  to  the  0.  nasidens, 
*  Social  wasp. 
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% .  Clypeo  polygonal!,  late  iruncatOf  margine  atrinqae  flavo,  vel  omuino 
flavo,  macala  nigra. 

Odyn,  nasidens  Latb.  Voyage  de  Hnmboldt,  Zool.  II,  112,  pi.  xl,  fig.  1,  2, 
9 .— SAU88.  Vespides,  1, 171,  61, 1852;  III,  230.— Rev.  Zool.  X,  1858, 
166,  1. — Packabd  Kep.  Peabody  Acad.  1869,  5. 

Odi/n,  auratui  Saoss.  Rev.  Zool.  X,  1858,  166. 

Odyn,  brevithorax  Sauss.  Vespides,  I,  pl.  zvii,  fig.  9,  9  •' 

9  .  Total  length,  13  mm. ;  wing,  11  mm. 
% .  Total  length,  10  mm. ;  wing,  7.5  mm. 
Var,  minor, —  9*  Total  length,  10  mm.;  wing,  7.5  mm. 
%  .  Total  length,  7  mm. ;  wing,  6.5  mm.   . 

Of  variable  size,  sometimes  larger  than  the  0.  brevithorax^ 
sometimes  of  the  same  size.  Head  densely  punctured.  Thorax 
longer  than  wide,  densely  cribrose  ;  post-scutel  linear  above, 
finely  crenulate,  metathorax  very  squarely  truncate ;  its  concavity 
occupies  the  whole  width,  is  smooth,  silky,  and  a  little  striate, 
bordered  above  by  some  arcuate,  very  trenchant  ridges,  which 
abut  upon  the  two  extremities  of  the  post-scutel  within,  but 
which  are  not  as  well  separated  from  it  by  fissures  as  the  0. 
brevithorax ;  from  each  side  a  dentiform  angle  turns  downward. 
Abdomen  perfectly  conical ;  the  first  segment  very  large ;  quite 
long,  being  notably  more  so  than  in  the  0.  brevithoraXf  where  it 
only  forms  a  cup,  not  a  bell. 

Insect  black,  clothed  in  a  beautiful  velvet,  of  silky  hair,  having 
golden  reflections,  which  are  only  distinct  among  the  well-pre- 
served specimens.  Mandibles  ferruginous  at  the  end,  spotted  with 
yellow  at  the  base.  Two  spots  at  the  extremity  of  the  clypeus 
and  one  at  the  extremity  of  the  scape,  post-scutel,  ridges  of  the 
metathorax,  and  a  regular  border  upon  segments  2-5  of  the 
abdomen  of  a  yellow-ochre,  a  little  golden;  border  of  these 
segments  strongly  punctured  ;  anus  bordered  with  yellow ;  wing 
scales  marked  or  bordered  with  testaceous ;  knees  and  end  of  tarsi 
a  little  ferruginous ;  anterior  tibiae  marked  with  yellow  before. 
Wings  ferruginous  with  the  end  gray. 

9 .  Clypeus  pyriform,  rugose,  strigose-punctate,  terminated  by 
two  diverging  or  biangulatc  teeth. 

Var.  a.  Clypeus  yellow,  or  margined  with  yellow,  or  with  two 
yellow  spots  on  the  top. 

b.  A  yellow  line  on  the  scape. 


>  Only  the  figare,  not  the  description. 
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c.  A  yellow  spot  on  each  side  between  the  eye  and  the  ch'pcus. 

d.  Prothorax  slightly  bordered  with  yellow  on  its  anterior 
angles. 

e.  Prothorax  not  bordered  with  yellow,  whh  quite  golden 
reflections. 

/.  Antennae  quite  black.     (Bahia.) 

g.  Tibiae  with  yellow  lines  or  wholly  black. 

Z ,  Clypeus  polygonal,  argenteous,  widely  margined  with  yellow 
on  both  sides ;  its  anterior  margin  widely  truncate.  Antennae 
fulvous  beneath;  the  scape  with  a  yellow  line;  lower  part  of  the 
eyes  bordered  with  yellow. 

Var,  Clypeus  quite  yellow,  with  a  black  spot  or  line  in  the 
middle. 

Mexican  variety.  9. — Mandibles  black  to  the  end.  Antennae 
ferruginous  beneath,  except  at  the  extremity,  and  becoming 
brown  ferruginous.  Tibiae  all  ornamented  with  yellow.  There 
are  often  two  yellow  dots  on  the  ft'ont ;  the  teeth  of  the  clypeus 
only,  red. — Mexico. 

Small  variety.  9 . — Of  the  size  of  the  0.  hrevithorax,  but  offer- 
ing the  same  characters  as  the  above  variety.  Borders  of  the 
metathorax  more  rounded. — %.  Antennae  and  legs  as  in  the  9 
variety. — Mexico. 

Ress.  a.  diff. — This  species  differs  from  the  0.  brevitharax, 
in  its  greater  size,  in  its  thorax  longer  than  wide  although  very 
square,  in  its  clypeus  9  less  wide,  but  strongly  bideutate,  in  the 
disk  of  the  mesothorax  a  little  attenuated  before,  having  the 
latero-anterior  borders  a  little  sinuate.  The  male  differs,  by  its 
polygonal  clypeus,  truncate,  not  bidentate. 

It  approaches  yet  more  closely  to  0.  simplicicornis. — Com- 
pare these  species. 

Hab.  Tropical  America.  I  possess  a  great  number  of  speci- 
mens. '  Ist.  From  the  hot  parts  of  Mexico  (Huasteca,  Oriental 
Cordillera,  Michoacan,  etc.);  2d.  From  Colombia  and  Venezuela  ; 
3d.  From  Bahia  and  Brazil.  They  do  not  appear  to  me  to  differ 
specifically. 

Altliough  the  description  given  by  Latreille  of  his  0.  nasidena 
does  not  agree  well  with  our  specimens,  we  do  not  retain  any 
doubt  as  to  the  identity  of  the  species.  The  description  of  Lat- 
reille is  evidently  a  hybrid  description,  being  partly  of  a  female, 
partly  of  a  male.     When  he  said  that  the  clypeus  was  bidentate, 
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he  had  seen  the  female  of  it ;  when  he  said  "  bordered  with  yel- 
low," he  had  seen  the  male,  whieh  he  may  have  taken  for  a  female, 
because  the  antennae  do  not  possess  a  hook. 

According  to  Latreille,  the  prothorax  is  ornamented  with  yellow 
on  the  anterior  border,  and  it  has  a  yellow  dot  behind  the  eyes, 
but  we  suppose  that  he  was  rather  troubled  about  the  golden 
reflections. 

This  unfortunate  description  of  Latreille  has  caused  me  to 
lose  infinite  time  in  vain  researches,  w-ithout  the  least  result, 
so  that  I  have  finally  brought  myself  to  announce  the  above 
opinion  which  I  think  to  be  the  only  correct  one. 

68*  0«  Aimpllcicornis  Sauss. —  0.  natidenti  simillirons,  sed  thornce 
panlo  breviore  et  clypeo  in  utroque  sexu  truucato^  haad  didtiucte 
emargiuato,  9  <^piu«)  flavo-bipauctato,  %  flayo-marginato. 

Odynerus  simpliciconiis  Sacss.  Vespidea,  III,  253,  %  (1854);Id.  Sagra'8 
Hist,  de  Cuba,  Ind.  771,  pi.  19,  fig.  5.— Rev.  Zool.  X,  lb58,  166 
(faulty).— Cresson,  Philad.  Ent.  Proceed.  II,  18G5,  165. 

9.  Total  length,  11  mm.;  wing,  9  mm. 
% .  Total  lengtb,  8  mm. ;  wing,  7  mm. 

9.  A  little  smaller  than  the  large  variety  of  the  0.  nasidena  ; 
the  same  color,  the  same  velvety  and  silky  aspect.  Clypeus  a 
little  striate,  less  strongly  punctured,  truncate  at  the  extremity, 
but  biangulate,  often  a  little  bidentate.  Thorax  a  little  longer 
than  wide ;  shorter  than  with  the  0.  nanidenR,  longer  than  with 
the  0.  hrevUhorax ;  metathorax  as  with  the  nasidenHy  finely 
striate.  Abdomen  as  with  the  0.  nandens,  Antennoi  ferrugi- 
nous beneath  in  their  first  moiety ;  a  yellow  dot  on  the  summit 
of  the  mandibles,  two  at  the  base  of  the  clypeus,  and  often  two 
more  on  the  front;  posterior  border  of  the  prothorax,  often  the 
autenor  also,  post-scutel,  superior  ridges  of  the  metathorax,  and 
border  of  the  segments  2-6  yellow ;  tibia;  often  ornamented  with 
yellow.     Wings  ferruginous,  with  the  end  gray. 

%,  Smaller;  clypeus  polygonal,  truncate,  offering  at  the  two 
extremities  of  its  inferior  border  a  marked  angle,  more  decided 
than  in  the  0.  auratus  % ;  its  lateral  and  inferior  borders,  yellow; 
a  yellow  line  on  the  scape  and  in  the  sinus  of  the  eyes.  Yellow 
ornaments  of  the  thorax  indistinct. 

Ress.  a.  diff. — Differs  from  the  0.  hrevUhorax  by  its  clypeus, 
which  is  not  strongly  bidentate,  and  by  the  yellow  ornaments  of 
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the  thorax.  One  should  perhaps  consider  this  species  as  a  variety 
of  the  0.  nasidenaf  yet  it  appears  to  us  to  constitute  a  local 
species. 

Hab.  The  isle  of  Cuba.     6  9,  3  S. 

*'  The  nest  of  this  species  is  somewhat  of  an  oblate  spheroidal 
shape,  constructed  of  One  earth,  of  a  beautiful  fawn-color.  It  is 
attached  to  a  slender  twig  and  measures  4^  by  6  lines;  sometimes 
two  nests  are  attached  close  together,  to  the  same  twig ;  the 
outer  surface  is  uneven,  and  on  the  upper  side  there  is  a  stout 
peduncle,  by  which  the  nest  has  been  attached  to  another  body. 
The  opening  made  by  the  imago  in  its  escape  is  large  and  always 
on  the  side  of  the  nest."     (Cresson,  1.  c.) 

6.  Metathorax  rounded^  not  forming  on  each  side  a  dentiform  angle, 

69.  0«  Argentinus  Sadss. — Niger,  coufertim  panctatus ;  metanoto 
postice  rugoso,  rotuiidato,  ntrinqae  angulo  iiallo;  saperne  utrioque 
acnte-margiiiato,  cantliia  a  post-soatello  fissura  sejanctis ;  pronoti 
abdominisqae  Begmentorum  2*-5^  margine  postioo  flavo-limbato ;  alls 
hyalino-ferrugineis,  apice  grisedcentibus  ;  tegulis  ferragiueis. —  %,  Cly- 
peo  truDcato,  flavo ;  puucto  froutali ;  scapo  sabtos,  tibiis  antice,  flavis. 

Odyn,  Argentinus  Sadss.  Rev.  et  Mag.  de  Zool.  XXII,1870,  56,  6  9 . 

9 .  Total  length,  11  mm. ;  wing,  9.5  mm. 
%  .  Total  length,  10  mm. ;  wing,  8  mm. 

9.  Head  and  thorax  densely  and  rugosely  punctured,  sha- 
greened;  the  punctures  small.  Thorax  a  little  longer  than  wide. 
Post-scutel  truncate,  very  short  and  transverse,  crested  and  & 
little  crenulate.  Metathorax  posteriorly  excavated,  rugose,  but 
with  arcuate  edges,  circular,  forming  no  lateral  angle  whatever ; 
the  lateral  ridges  sharp  in  their  upper  half,  each  terminating  in  a 
tooth  separated  from  the  post-scutel  by  a  deep  fissure.  Abdomen 
of  equal  width  from  base?  up  to  the  end  of  the  second  segment,  its 
base  truncate  and  rounded ;  the  whole  very  finely  punctured,  with 
very  short  hair  and  with  sericeous  gray  pile ;  the  hinder  margin 
of  2d  segment  sometimes  slightly  depressed  or  very  slightly  cana- 
liculated,  and  a  little  more  strongly  punctured  than  the  base. 

Insect  deep  black,  with  very  short  gray  hair.  Antennse  black; 
a  line  on  the  hinder  margin  of  prothorax  and  a  regular  band  on 
the  hinder  margin  of  segments  2-5  yellow ;  beneath  only  a  mark 
on  each  side  of  the  margin  of  the  2d  segment ;  tegulsB  margined 
with  yellow  or  ferruginous.     Anus  black.     Legs  black ;  articu- 
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7ations  and  books  a  little  rufous.     Wings  subhyaline  or  smoky ; 
the  anterior  margin  rather  ferruginous. 

Var.  a.  A  little  yellow  mark  on  the  forehead. 

b,  A  little  yellow  line  in  the  middle  of  the  margin  of  the  1st 
segment. 

c.  The  post-scutellar  metathoracic  eminences  indistinct  or  not 
developed. 

9.  Clypeus  convex,  strigate,  bicarinate,  terminated  by  two 
angles  or  teeth,  sometimes  ferruginous. 

% .  Clypeus  rounded,  polygonal,  pale  yellow,  widely  truncate, 
its  inferior  angles  almost  toothed.  A  line  on  the  mandibles  and 
on  the  scape  of  the  antennae,  a  spot  between  the  antennae,  inner 
orbits,  a  line  on  the  anterior  side  of  the  tibiae,  pale  yellow  or 
ferruginous.     Antennae  without  a  terminal  hook. 

Var.  a.  Only  the  2d,  3d,  and  4th  abd.  segments  margined  with 
yellow. 

Eess.  a.  diff. — This  insect  has  the  appearance  of  0.  diabolicus, 
but  it  is  a  little  larger  and  is  easily  distinguished  from  it  by  its 
metathorax,  destitute  of  lateral  angles,  but  having  elevated  ridges 
separated  by  fissures  from  the  post-scutel.  The  clypeus  %  is  more 
truncate  ;  its  inferior  margin  being  wide. — It  differs  also  from  0. 
brachjgaster,  by  its  metathorax  without  angles,  and  by  its  deep 
black,  not  grayish  color — velutinous  as  in  0.  nasidens  and  its 
allies. 

Hob,  The  Argentine  Republic.     Buenos  Ayres.    7  9 ,  6  'B . 

B.  All  the  abdominal  segments  margined  with  yellov:  or  ru/ous. 

a,  Superior  edges  of  metathorax  not  sharp, 

HO*  O*  Peruensis  Sauss.— Niger,  cinereo-serioeas ;  thorace  antice 
latiore  qaam  postice;  metathorace  exoavato,  strigato,  inferis  tantum 
canthis  acntis ;  abdomine  conico,  basi  lato,  truncato,  2'  segmenti  margiue 
crasse  panctato ;  post-scutelli'et  metanoti  punotis  2  minutis«  abdominis- 
qae  segmentorum  liml>o  late,  paIlido>flavis ;  2^  fascia  ntrinque  aucta ; 
femoribns  tibiisque  obscure  rufis ;  alia  subhyaliDis,  costa  sabferrugiuea. 
Longit,  11-12  mm. 

9  •  Clypeo  rotuDdato,  emarginato,  valde  panctato,  dentibua  2  distantibas 
terminato. —  %,  Clypeo  truncato. 

Odyn.  Peruensis  Sauss.  Et.  Vespid.  Ill,  253,  129,  pi.  xii,  fig.  4,  9  (1854). 

Eab,  Pern.     (Typus  in  Mus.  Parisiensi.) 
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6.  Superior  edges  of  metathorax  sharp, 

Yl»  0»  bracliygaster  Sauss. — Niger,  valde  panotatas,  omnlno  falvo- 
▼elutina:) ;  metathoracis  t^xcavatione  lata,  Isvi,  argenteo-sericea,  atriu- 
qae  obtusangalata,  snperne  canthis  arcuatU  acatis  marginata ;  his  a  post- 
Bcatello  per  fissaram  utrinque  sejuuctis  ;  alKlomine  ovato,  basi  truncato ; 
capite  ouinino  uigro;  pronoti  margiuibas  obsolete,  tegalis  partim,  post* 
Boatello,  punoto  sabalari  et  punctis  2  in  angulis  scatelli,  metathoracia 
canthiii  saperioribus  abdotuiuisque  segincntoram  l'-5*  limbo,  fulvis  ; 
primi  fascia  angusta,  2'  lata;  2'  margine  late  crasse  puDctato;  pedibus 
nigris,  artibns,  tarsis  et  mandibalarnm  apice  obscuro-rafe.scentibu.s  ; 
tibiis  auticid  faWo-variis ;  alis  snbliyalinis,  b&si  et  eosta  subferragineia 
apice  griseis. —  9*  Clypeo  bidentato,  dentibaa  inter  se  distautibas, 
rufld. —  %  ?. 

Odyn.  hrachijgastcr  Sauss.  Et.  Vespid.  I,  173,  63,  pi.  xvii,  flg.  8  (1852). 
—Rev.  Zool.  V,  1858,  167,  5. 

Var.f  Margins  of  the  abdominal  Kcgments  narrow;  antennas 
ferruginous  beneath  ;  wings  hyaline,  with  fuscous  veins. 

Very  similar  to  0.  naaidciiH ;  but  also  very  distinct,  the  abdo- 
men not  being  as  conical  and  the  2d  segment  more  elongate;  the 
antennae  are  also  more  slender. 

Hah.  Brazil.     (Paris  Museum  and  coll.  of  author.) 

This  can  be  well  distinguished  from  Chartergus  chartarius 
(social  wasp)  by  its  truncate  or  bidentate  clypeus  (not  Rngulate), 
its  long  mandibles,  its  wider  first  abdominal  segment,  etc. 

72.  O.  GuadulpeDHis  Sauss.— Niger,  valde  pnnctatns ;  capite  et 
thorace  rugodi.-^,  abdominis  segjnenti  2'  margine  et  Hequentibiis  valde 
punctatis ;  linea  mandibularum  et  scapi,  macula  frontal i,pronoto  omnino 
saperne,  tegnlis,  macula  nnbalari,  maculis  2  scntelli,  post-scutello 
metanoto  utrinquo,  flavis;  abdominis  seajraentis  lo,  2P  flavo-marginatis, 
primi  fascia  atrinqne  aucta;  segmentis  1^-5  saperne  fulvo,  sabtiis  flavo, 
tenuiter  limbatis ;  tibiis  et  tarsis  flavis  ;  alia  flavescentibas  apioe  infu- 
matis  — 9*  Clypeo  flavo,  nigro-macalato. — %,  Clypeo  truncato,  pel/- 
gonali,  flavo. 

Variat.  Pronoti  angulis  po<tici<<  nigris. 

O.  cubensi  affinissimus ;  ab  illo  distincte  differt:  statnra  panio  minore  ; 
mandibulis  nigris,  flavo-notafis ;  pronoto  frequenter  omnino  flavo; 
anteunarum  scapo  nigro,  lin^a  flava  ornato;  coxis  et  fttmoribus  nigris  ; 
abdominis  prime  segraento  hand  acute  truncato^;  segmentis  3-6  nigris 
tenuiter  flavo-marginatis. 

Odyn.  Guadulpensis  Sauss.  Et.  V»-spides,  I,  182,  76  (1852). 


'  III  our  %  specimen  the  first  segment  oflFers  a  sort  of  suture,  but  this, 
I  think,  may  be  a  mere  accident  of  puncturation. 


ODYNERUS.  230 

Bess.  a.  diff. — In  this  species  the  clypeus  %  is  hexagonal,  as 
broad  as  long,  truncate,  while  in  0.  cubensis  %  it  is  longer  than 
broad,  bidentate,  and  its  greatest  width  is  situated  lower  than 
the  middle.  The  abdomen  is  not  as  conical,  not  sharply  truncate 
at  base;  the  hinder  margin  of  the  2d  segment  and  the  following 
are  more  roughly  punctate,  etc. 

73*  0»  zonatlis  Sadsb. — Niger,  panctatas ;  thorace  qnadrato,  panlo 
lougiore  quam  latiore,  metauoto  excavato,  acute  marginato,  biangulato; 
pancto  frontali,  pronoti  margiue  antico  et  postico,  macula  subalari, 
tegulis,  Bcutelli  pnnciis  2,  post-scutello,  metauoti  caotbis,  abdominis  seg- 
meutorum  margine,  tibiisqne  partim,  flavis;  alls  nebulosis. —  %  .  Clypeo 
poljgonali  flavo,  argentato ;  autennis  subtus  ferrugineis,  scapi  linea 
flava.— 9?. 

Odyn,  zonatus  Siass.  Revue  de  Zool.  XXII,  1870,  57,  8,  %, 

Total  leugtb,  11  mm. ;  wing,  8  mm. 

Head  and  thorax  cribrose.  Thorax  square,  a  little  longer  than 
wide.  Its  anterior  margin  concave,  its  angles  rather  produced, 
but  not  acute.  Post-scutcl  truncate.  Metathorax  much  exca- 
vated ;  its  edges  very  sharp,  forming  on  each  side  an  angalated 
tooth.  Abdomen  conical,  truncate  anteriorly  (but  not  sharply); 
the  margin  of  2d  segment  and  those  following  strongly  punctate. 

Black,  with  short  fulvous,  but  not  velntinous  hair ;  a  spot  on 
the  mandibles  and  a  dot  between  the  antennas,  a  narrow  band  on 
the  anterior  margin  of  prothorax,  a  wider  one  on  the  posterior 
margin,  a  spot  under  the  wing,  wing  scales,  a  spot  on  each  side 
of  the  scutel,  post-scutel,  and  the  ridges  of  the  metathorax,  yel- 
low ;  all  the  segments  of  the  abdomen  margined  with  yellow,  the 
fascitB  of  the  first  two  segments  the  widest;  that  of  the  first  a 
little  wider  on  the  sides.  Knees  and  tibiae  outside  and  the  first 
tarsi,  yellowish.    Wings  cloudy. 

%,  Clypeus  polygonal,  truncate  or  submarginate,  yellow,  sil- 
very; labruni  and  scape  beneath,  yellow;  the  remainder  of 
antenna?  ferruginous  bolow;  emargination  of  the  eyes  argenteous. 

Ee&s.  a.  diff. — This  species  comes  very  near  to  0.  prsecox 
Sauss.,  and  may  be  a  local  variety,  with  all  the  segments  margined 
with  yellow,  or  even  a  variety  of  0.  guadulpensis,  wi*h  the  orna- 
ments reduced. 

Bah.  Cayenne.     (Author's  collection.) 

Observation. — The  extremity  of  the  antennae  being  broken  off, 
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we  are  not  sure  that  this  insect  belongs  to  this  group,  although 
the  appearance  is  quite  that  of  0.  cubensis  and  neighbors.  It 
might  possibly  go  to  the  group  of  the  Odjneri  with  hooked  % 
antennae  ? 

■ 

C.   Only  the  first  two  abdominal  segments  margined  with  yellow. 
(  The  Sd  and  ith  sometimes  indistinctly  marginate,) 

74.  O.  Gayi  Spin. — Crassas,  tboraoe  qoadrato,  postioe  late  ezcavata 
obtasangalato;  abdomine  brevi,  lato,  conico,  basi  tranoato,  primo  seg- 
luento  seoundoaBquilato;  macnla  frontal!,  orbitis  intemis,  scapo  sabtus, 
pronoti  margine  antico,  margine  postioo  tenaiter,  macula  sabalari,  post- 
Foutello,  inaculia  2  metaDoti  eammi  abdomiuisqae  segmentorum  1',  2^ 
limbo,  albidis  ;  alis  sablijalinis  antice  subferragineia,  apioe  griseis. 

^ .  Clypeo  subemarginato,  lateo. —  9  '- 

Odyn.  Gayi  Spivola,  in  Gay's  Hist.  fis.  de  Cbile,  Zool.  VI,  260  (1851). 
—  Saus«.  Vespides,  I,  170,  59;  pi.  xvii,  fig.  7,  %. 

Hab,  Chili.    (Type  in  the  Paris  Museum.) 

Y5«  0»  praBCOX  Sauss. — Niger,  capite  et  thorace  confertim  pnnotatis ; 
abdomiue  sericante,  conico,  basi  lato;  macula  maudibularum,  linea 
frontis  verticali,  pronoti  margine  postioo,  nee  non  antico  tenuiter, 
macula  subalari,  punctis  2  in  scutelli  angnlis,  post-scutello,  maculis  2 
metanoti  abdoraini^que  segmentorum  1',  2'  margine,  flav^ia ;  reliqnorum 
margine  fusco ;  tibiis  flavo-lineatis  ;  tarsia  fusco-ferrugineis ;  alia  anb- 
hyalinis,  costa  obscuriore. 

9.  Cljpeo  apice  dentulis  duobus  rufls. —  ^  ?. 

Odyn,  pracox  Sauss.  Et.  Vesp.  Ill,  254,»  130;  pi.  xi,  fig.  9,  9,  (1854). 

Hab.  The  southern  parts  of  Brazil  and  Uruguay.  (Paris 
Museum.) 

Observation. — This  species  may  possibly  belong  to  the  Division 
Odynerus'Vfxih  hooked  male  antennje?  but  its  peculiarities  bring 
it  nearer  to  the  species  of  Division  Fachodynerus, 

T6.  O.  lia  Platae  Sauss.— Nigpr,  ponctatns ;  abdomine  fwriceo,  basl 
truncate;  clypeo  9  apice  den' alis  2  ft^rrugineis  terminato,  scapo  anbtus 
rufo ;  pronoti  margine  postico,  signatura  subalari,  punctis  2  tegalarnm, 

1  The  note  intercalated  in  the  text  of  the  description  of  this  species 
referred  it  to  the  heading  A  (Group  of  the  0.  Megftra),  One  more  of  the 
chefs  d'opnvre  of  the  printer,  who  is  the  cause  of  all  other  more  grave 
faults  introduced  by  his  negligence  into  mj  work  on  the  Vespides. 
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flavis ;    abdominis  segmeutoram  1',  2'  margipe  flavo,  3*,  4-  tenniter 

flavoBcento;   tibiis  ]'',  2^  liuea  flava;   alia  ferragiueifl  macula  radiall 

fusoa. 

Od^m.  La  Plata  Saoss.  Rer.  et  Mag.  de  Zool.  XXII,  1870,  52,  2  9. 

9 .  Total  Ittiigth,  12  mm. ;  wing,  9.5  mm. 

9.  Form  rather  slender,  very  mucli  as  in  0.  cubensis  and 
tibialis.  Clypeus  pyriform,  strigate-punctate,  terminated  by  twx> 
little  ferraginous  teeth.  Head  and  thorax  densely  punctate. 
Post-scutel  truncate,  ridged  but  not  crenulate.  Metathorax 
excavated  in  its  whole  width,  forming  on  each  side  an  indistinct 
angle ;  its  superior  edges  convex,  very  sharp,  their  superior 
extremity  hardly  separated  from  the  post-scutel  by  a  fissure,  not 
forming  salient  teeth;  the  inferior  edges  straight  or  a  littlo  arched 
concave.  Abdomen  polished,  silky,  the  first  segment  as  wide  as 
the  2d,  almost  sharply  truncate. 

Black;  scape  ferruginous  beneath;  a  fine  line  along  the  poste- 
rior edge  of  prothorax  and  a  very  slender  one  along  the  anterior 
margin,  on  each  side,  two  spots  on  the  tcgulie,  a  mark  under  the 
wing,  a  lino  on  post-scutel,  and  the  superior  edges  of  metathorax, 
yellow.  Segments  1,  2  of  the  abdomen  narrowly  margined  with 
yellow;  the  extreme  margin  of  the  1st  brown;  segments  3-5 
narrowly  margined  with  brown  or  yellowish.  Knees  and  claws 
ferruginous.  Tibise  1st  and  2d  anteriorly  with  an  indistinct  yellow 
line.  Wings  ferruginous  along  the  anterior  margin;  the  radial 
cell  brown. 

Bess.  a.  diff. — This  is  possibly  the  same  as  O.  prascox,  and  I 
should  not  have  distinguished  this  from  it,  if  in  the  description  of 
prmcox  it  was  not  said  that  the  metathorax  was  rounded,  while 
here  the  superior  edges  are  very  sharp. — It  much  resembles 
tibialis,  but  the  livery  is  rather  different  and  it  varies  also  in  its 
metathorax  not  sharply  bidentate,  its  abdomen  not  as  conical,  its 
first  segment  not  as  sharply  truncate,  shorter,  etc. — From  zonatus 
it  differs  in  its  livery  and  the  same  changes  in  the  form  of  the 
prothorax. 

Hab.  The  Argentine  Republic.     Buenos  Ayres. 

W.  O.  tibialis  Saubs. — Niger,  oinereo-hirtns ;  dense  pcnotatns ;  thorace 
qnadrato,  9  longiore  qnam  latiore,  %  onbioo,  depresso ;  metanoto  bi- 
dentato,  aonttssiroe  marginato;  abdomiDe  valde  oonico  basi  acute  trun- 
cato  et  oantlinra  acntnm  tranaversnm  efficiente;  segmentorum  2-5 
margine  paactato.  Maonla  mandibalaram,  pronoti  margine,  tegalis, 
'6 
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macala  subalari,  post-scutello,  metanoti  macalis  2  sapeme  abdominis- 

qiie  segmeutoram  limbo  1,  2  flavis  ;  tibiis  extus  flavis ;  alls  ferrugineis, 

apice  Dubecala  fusca. — Longit,  11  mm. ;  alae,  9  mm. 
9  •  Clypeo  piriform!,  grosse  panctato,  apice  sabbiilentato  saperne  flavo. 
^ .  Clypeo  ovato,  ilavo,  apice  snbmarginato ;    antennaram  scapo  flavo 

fasciato ;  flagello  apice  haad  uncinato. 

.  Odyn,  tibialis  Saoss.  Et.  Vespid.  I,  183,  78  (1852),  J 

Bess.  a.  diff. — This  has  the  form  of  0.  cubensis,  from  which 
it  differs  bj  its  black  forehead,  antenuae,  scutel,  and  feet ;  by  its 
thorax  not  so  strongly  punctured,  by  the  edges  of  metathorax  not 
so  much  separated  from  the  post-scutel,  and  by  the  clypens  9 
more  coarsely  punctured  and  not  distinctly  bidentate,  while  the 
male  has  the  apical  margin  of  the  clypeus  a  little  concave,  with 
acute  angles. 

ffab.  Venezuela.    Caraccas  9.     (Hayti  %.) 

Obi^ervation. — The  9  comes  from  the  collection  of  De  Romand, 
whose  etiquettes  are  not  always  exact.  The  male  is  labelled  as 
caught  by  me  at  Hayti.  This  male  is  certainly  of  the  same  spe- 
cies as  the  female.     The  species  may  come  from  St.  Domingo. 

78.  O.  CubeDSis  Sadss. — Niger;  capite  et  thorace  dense  oribri  instar 
punctatis;  prouoto  autice  subcoarctato;  post-scntello  truncato,  traus- 
versim  teuaiter  carinato ;  metauoto  verticali,  excavato,  utriuqae  deute 
instructo,  superne  canthis  acaiiBsimis  marginato,  his  a  post-scutelto 
fissura  sejaiictis  ;  abdomiue  coiiioo  ;  prime  segmento  antice  acute  trun- 
cato cautlmm  transversum  efficieute ;  secundi  segmenti  margine  punc- 
tate. Mandibulis,  macula  frentali,  antenuaram  articulis  1°,  2^,  pro- 
noti  margine  autico  late,  tegulis,  macula  subalari,  scutelli  maculis  2, 
pest-scntello,  metaneto  summe  utrinque,  abdominis  segmentorum  1-2 
margine  (primi  fascia  in  lateribas  aucta),  et  pedibus,  flavis  ;  abdominis 
segmentis  4-6  rufis,  et  frequenter  tertio  rufo-limbato ;  alis  ferrugineis, 
apice  fusco-nebulosis. — Longit,  11  mm. ;  alae,  9.5  ram. 

9.  Thorace  longiore  quam  latiore ;  clypeo  piriformi,  punctato,  flavo, 
macula  nigra,  apice  bidentato  dentibas  angulatis. 

%  .  Thorace  magis  oubico ;  clypeo  ovato,  flavo,  Ifevi,  apice  truncato,  bian- 
gulato;  oculorum  sinu  flavo-marginaio.     Antennis  apice  simplicibati. 

Odi/n,  cubensis  Sacss.  Et.  Vespid.  I,  181,  75,'  pi.  xviii,  fig.  8  (1852). 
Hab.  Cuba.     (2  9,  2  ^.) 


*  In  this  description  I  have  mingled  the  form  of  the  clypeus  9  with  the 
description  of  the  %  ,  doubtless  because  the  simple  antenn»  of  the  %  led 
me  to  take  a  ^  for  a  9  • 
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H9.  O.  Californieus  Sadss.  (PI.  III.  fig.  17,  17  a)— Mediae,  uiger, 
fulvo-tomentusus;  clypeo  9  piriformi  valde  punotato;  thorace  l»7i, 
teuuiter  pauctato  ;  metauoto  haud  ragoso,  biangulato,  sed  caiithis  obli- 
teratis,  nee  acutis,  nee  rugosis ;  abdomine  conico,  segmeiitirit  2^  et  seqiien- 
tibns  in  margine  rugose  punctatis  ;  fascia  arcaata  summi  clypei,  pronoti 
et  abdominis  segraentorain  1',  2>  limbo,  mac  a  la  subalari,  punctis  2  in 
togulis,  post-scutello  et  inetanoti  canthis,  lateis ;  antennis  fronte  et 
pedibus  immaculatis  ;  aiis  diaphanis,  venis  fusois.    9. 

Od^n,  Californicm,  Sadss.  Rhv.  et  Mag.  de  Zool.  XXII,  1870,  57,  9,  J . 

Total  length,  11  mm. ;  wing,  9  mm. 

9.  Size  and  form  of  the  0.  foraminatus,  clypeus  pyriform, 
strongly  punctured,  terminated  by  a  little  border  channelled  by 
a  fossette  and  appearing  bidentate.  Head  finely  punctured. 
Thorax  not  retracted  before,  its  surface  smooth,  shining,  bearing 
some  quite  fine,  separated  punctures  (at  times  effaced,  especially 
in  the  middle  of  the  mesothorax  and  of  the  scutel);  post-scutel  a 
little  pad-shaped,  finely  crenulate  (or  smooth);  metathorax  not 
rugose  above ;  its  concavity  wide,  smooth,  and  shining,  finely 
striate ;  it  occupies  the  whole  width,  but  its  ridges  are  rounded, 
or  at  least  blunted,  not  salient  on  the  summit  (although  delicately 
formed),  but  smooth,  not  rugose,  nor  cribrose ;  on  each  side  an 
angle,  blunt  or  even  rounded,  according  to  individual  specimens. 
Abdomen  quite  conic;  the  first  segment  truncate,  but  without 
sharp  ridge ;  the  second  offering  along  its  border  a  flat  impressed 
band,  carrying  a  narrow  band  of  very  coarse  punctures,  but  the 
extreme  border  smooth.  The  following  segments  strongly  punc- 
tured. 

Insect  black,  clothed  on  the  head  and  thorax  with  a  strong  pile 
of  tawny  or  grayish  hair ;  its  hair  very  abundant  on  the  meta- 
thorax. A  spot  on  the  mandibles,  an  arcuate  band  (or  two  spots) 
on  the  summit  of  the  clypeus,  a  regular  border  on  the  prothorax, 
a  spot  under  the  wing,  post-scutel,  ridges  of  the  metathorax,  and 
a  border  on  the  first  two  segments  of  the  abdomen  (the  first 
widened  on  its  sides),  of  a  pale  yellow;  antennae  and  legs  entirely 
black ;  the  tarsi  ferruginous  toward  the  end  only.  Wings  trans- 
parent, a  little  smoky;  nervures  brown.  Wing  scales  having  two 
yellow  spots ;  their  middle  occupied  by  a  brown  spot. 

Var.  a.  Two  yellow  spots  on  the  extremity  of  the  clypeus. 

6.  Inner  border  of  the  orbits,  a  spot  on  the  front,  a  dot  behind 
each  ey^,  two  dots  on  the  angles  of  the  scutel,  a  spot  on  the 
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knees,  whitish ;  anterior  tibia3  ferruginous  or  whitish ;  3d  and 
4th  segments  of  the  abdomen  bordered  with  whitish  beneath ;  SJ 
finely  edged  above  with  this  color. 

Bess,  a.  diff. — This  Odynerus  resem6Ies  the  0.  Megsera  in  its 
whitish  ornaments,  but  it  is  smaller.  Its  smooth  thorax,  its  meso- 
thorax  without  longitudinal  grooves,  its  metathorax,  smooth, 
biangulate  and  without  little  teeth  behind  the  post-scutel,  its 
immaculate  front,  and  its  transparent  wings  distinguish  it  super- 
abundantly. 

The  same  characters  distinguish  it  from  the  0,  foraminatus 
and  the  O.  leucomelas. 

Hab.  Lower  California.  I  have  received  divers  specimens  9 
collected  at  Cape  St  Lucas  by  Mr.  John  Xanthus  and  others  from 
Southern  California  (Berton). 

Observations. — This  species  has  much  of  the  form  of  the  0. 
cubensiSy  but  the  male  being  unknown  to  me  I  place  it  with 
hesitation  in  this  division.  If  the  male  proves  to  have  antennae 
terminated  by  a  hook,  the  species  will  find  its  place  in  the  Divi- 
sion OdfjneruSj  next  the  0.  Alvaradi.  With  the  0.  Erinnys  it 
is  the  only  Pachodynerus  yet  known  to  inhabit  the  boreal 
temperate  zone. 

2d.  Section. — Form  more  lengthened;  thorax  lengthened  square 
or  retracted  behind.  Abdomen  less  conic^  more  cylindrical 
or  depressed, 

a.  All  the  segments  of  the  abdomen,  except  the  first,  bordered  with  yellow. 

80.  O.  diabolicus  Sactsb. — Gracilis ;  capite  et  thorace  dense  ragose 
punctatis;  pronoti  margine  aiitico  concavo,  sabcristato,  angalis  anb- 
aoutis ;  post-soutello  truuoato,  transverse  cristato-orennlato,  metanoto 
ezcavato,  utrinqae  bispinoso,  marginibas  ezoivationis  aoatis  vertica- 
libus,  superne  evanescentibus ;  abdomlne  sabdepresso,  antice  rotaudato- 
trancato;  aegmento  satis  elongato.  Otnnino  niger,  abdominis  segmentia 
2-6  fiavo-ochraoeo  limbatis  ;  tarsis  apice  fnscescentibus;  alia  nebalosis. 

9 .  Clypeo  bioarinato,  apice  bidentato,  vel  acnte  biangulato. 

%  •  Clypfo  polygonali,  apice  truncato,  lateo-argHiitato;  labro,  antennamm 
soapo  subtas,  maonla  fi*ontali,  fascia  in  sinCi  oculari,  lateis. 

9*  Total  length,  12  mm. ;  wing,  9.5  mm. 
% .  Total  length,  11  mm. ;  wing,  7.5  mm. 

Odyn.  diaboUcus  Sauss.  Vespides,  I,  171,  60  (1852);   III,  230.— Rev. 
et  Mag.  de  Zool.  X,  1858, 167,  6. 
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A  very  distinct  species  in  the  form  of  its  metathorax.  The 
lateral  tooth  of  metathorax  is  formed  principally  by  the  lateral 
ridge,  and  placed  quite  outside  of  the  margin  of  the  excavation, 
which  is  situated  more  inside,  and  rather  distant  from  the  tooth. 
There  is,  in  addition,  a  very  long  spine  on  each  side,  on  the 
inferior  edges  near  the  articulation  of  the  abdomen.  It  has  much 
the  appearance  of  O.  argenlinuSf  but  the  metathorax  is  without 
lateral  angles. 

Hab.  South  America;  Brazil,  Venezuela  (author's  collect). 

b.  Abdomen  carted  with  black  and  rufous, 

81.  O*  Eriiiuys  Lbpel. — Niger,  valde  piiuctatas,  gracilis;  thoraoe 
postice  attfUQHlo ;  uietauoto  loDge  bispiiiodo,  cautliid  aoutissimis  mar- 
ginato;  abdomine  basi  truiicato ;  iu  margiiiibud  valde  pnuciato ;  ore, 
uacula  frontali  et  auteniiaruu)  articulia  1-5  riifis;  proiioto,  tegulis, 
post-dcutello,  uitftauoti  augulis,  abdoiuinis  priino  sugmento  auperne  et 
secundi  luargiue  pedibudque,  ru(l:j;  alia  iufudcatis,  oosta  subferrugiiiea. 

9.  Ciypeo  piiiforini,  cras:ie  puuotato,  bicariuato,  apice  biaugulato,  apic<» 
et  basi,  rufis. 

^.  Clypeo  polygonali,  luteo,  argenteo-serioeo,  subbidentato ;  anteunii 
apiee  baud  unciiiatis. 

Variiit,  Primo  et  secaudo  abd.  segmentis  flavcr-margiuatis. 

OJyn.  Erynnis  Lkp.  St.  Fabobad,  Hym6n,  II,  645,  30  9  (1841). — Saubs. 
Vespides,  I,  178,  70. 

Total  length,  IG  mm. ;  wing,  11  mm. 

9.  Form  slender,  moderately  lengthened.  Head  and  thorax 
coarsely  cribrose ;  this  last  quite  lengthened,  retracted  behind; 
post-scutel  finely  crennlate;  metathorax  having  its  posterior  face 
a  little  retracted  ;  strongly  excavated,  a  little  oblique,  smooth, 
finely  striate;  bordered  with  abrupt  very  trenchant  ridges,  which 
are  armed  on  each  side  with  a  long  spiniform  tooth,  prism-shaped, 
and  prolonged  obliquely  backward  ;  it  is  placed  sufficiently  low 
for  the  inferior  ridges  of  the  metathorax  to  be  almost  horizontal ; 
these  last  offer  beyond  on  each  side  of  the  valves  of  articulation 
with  the  abdomen,  a  second  distinct  spine.  The  superior  ridges 
are  sinuous  and  terminate  under  the  post-scutel  by  an  arc  or 
nearly  a  right  angle;  seen  in  profile  their  summit  terminates  in  a 
pyramidal,  although  but  little  acute,  angle,  placed  quite  behind 
the  post-scutel   and  separated  from  it  by  a  triangular  notch. 


246  HTMENOPTERA    OF   AMERICA*  [PABT  I. 

Abdomen  of  little  width;  finely  punctured,  the  first  segment 
long,  almost  as  wide  as  the  2d,  and  boldlj  truncate  on  its  ante- 
rior face;  the  2d  cylindrical;  its  posterior  border  and  the  follow- 
ing segments  strongly  punctured. 

Insect  black,  clothed  with  a  short  grayish  pile.  Mouth, 
extremity  and  summit  of  the  clypeus,  a  spot  on  the  front,  articles 
1-5  of  the  antennae,  red.  Prothorax,  wing  scales,  superior 
angles  of  the  clypeus  and  legs,  equally  red.  First  abdominal 
segment  above,  wholly  of  a  sombre-red ;  the  second  bordered  with 
red  ;  the  border  of  3d  and  often  the  anus  slightly  ferruginous. 
Wings  brownish,  with  violet  reflections ;  the  side  a  little  ferru- 
ginous. 

Var,  The  1st  segment  adorned  with  an  orange  border;  the 
border  of  2d  passing  also  into  orange. 

9.  Clypeus  pyriform,  very  coarsely  cribrose,  bicarinate  toward 
the  base,  prolonged  and  strongly  truncate  at  the  extremity ;  its 
little  border  biangulate  but  straight. 

%.  Clypeus  polygonal,  a  little  longer  than  wide;  pale  yellow, 
covered  with  silvery  hair ;  its  anterior  border  subconcave,  sub- 
bidentate.  Antennae  simple,  terminated  by  a  very  small  sharp 
nipple.  Inner  border  of  the  orbits  yellow  or  ferruginous ;  the 
frontal  spot  yellow.  Ridges  of  the  metathorax  still  more  tren- 
chant, terminated  superiorly  by  a  more  acute  angle  of  a  pyramidal 
form. 

Var.  Clypeus  orange. 

liens,  a.  diff. — This  species,  although  similar  in  colors  with  0. 
BoHcii  and  O.  arvensis,  diflfers  essentially  from  them  by  its 
lengthened  thorax,  strongly  retracted  behind,  by  its  little  meta- 
thorax, by  its  long  metathoracic  spines,  its  much  more  trenchant 
and  elevated  ridges,  its  slender  form,  its  clypeus  longer  than 
wide,  and  the  simple  antennae  of  the  males. 

The  form  of  the  abdomen  slightly  recalls  that  of  the  0.  isecius; 
the  livery  that  of  O.  dorsalis,  variety. 

Hab.  The  Southern  United  States.  Carolina.  Florida.  3  9 
1  ^  from  Florida  (E.  Norton). 
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Division  ODYNERUS. 

Saus8.,  III*divi3.,  Sect.  II*  (Et.  Vesp.  I,  177);  DivU.  Epsilon, 

Sect.  11^  (ibid.  Ill,  254). 

Forms  as  in  Division  Pachodynerus,  but  often  more  elongate; 
the  thorax  more  cubical,  always  in  shaj)e  of  an  elongate- 
squarey  often  rather  narrowed  behind.  Abdomen  conical  as 
in  Pacuodynehus,  or  ova^-conical,  but  the  first  segment 

ALWAYS  FULLY  INCLUDING  THE  BASE  OF  THE  2d.  (By  excep- 
tion, irregularly  contracted  at  base  of  the  2d  segment,  the  first 
segment  being  smaller y  rather  cup-shaped. — 0.  Morelii.) — 
Antennae  of  the  males  terminated  by  a  hook. 

The  Odyneri  of  this  Division  have  forms  quite  approximating  to 
those  of  Division  Pachodynerus,  forms  which  have  been  described 
above,  and  they  differ  from  these  principally  in  the  antennae  of 
the  males  which  have  the  13th  joint  recurved  into  a  little  hook. 

As  these  forms  are  not  exactly  alike  in  all,  we  arrange  the  spe- 
cies in  a  series  in  which  we  can  follow  the  thorax  as  it  becomes 
more  elongate,  and  rather  contracted  behind,  with  the  metathorax 
becoming  more  and  more  rounded,  losing  its  sharp  edges,  while 
the  abdomen  is  less  conical  and  more  and  more  ovate-conical. 

This  Division  includes  quite  varied  types,  principally  charac- 
terized by  the  modifications  of  the  metathorax  (which  is  sharp, 
spined  or  rounded,  and  blunt),  and  by  the  form  of  the  abdomen, 
quite  conical  or  elongate  and  more  ovate.  The  more  elongate 
species  pass  into  the  forms  of  the  Division  Sienodynerus.  As 
these  distinctions  are  difficult  to  establish,  I  have  prepared  a 
tabular  statement  of  them. 

Table  to  assist  in  distinguishing  the  Division  Odtnebus  and  Stekodtnebub, 

with  regard  to  Pachodtvebus. 

Foat-Bcutel  truncate ;  abdomen  conical.  i  Pachodynerus. 

V  Odynerus. 

Post-soatel  truncate ;  abdomen  spindle-shaped,  the 
first  segment  rather  subpetiolate  or  funnel-shaped.       Stenodynerus. 

FoBt-scntel  not  truncate ;  oblique,  posteriorly  angulate, 
punctate.  Stenodynerus. 

Thorax  cubical.  Pachodynerus. 

{Pachodynerus. 
Odynerus. 
Stenodynerus, 


^ 


{ 
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f  Superior   face  of    metatboraz  prodaced   behind   thj 

post- sea  tel.  Stenodifnertts* 

Superior  face  of  metatboraz  not  produced  behind  the 
podt-scutel. 

a.  Truncate,  with  the  post-scutel.  |  PachodyneruB. 

I  Odynerus, 

b.  Truncate,  without  the  post-scutel,  which  is  not 

I  truncate.  Stenodynenu. 

f  Oiynerus. 
Abdomen  elongate,  its  base  widely  truncate.  i  ^.       . 

(  Pachodynerus, 
{   Abdomen  conical.  {  Odynerus. 

I   Abdomen  Bpindle-sbaped,  contracted  at  base,  the  first 
l^       segment  fiiunel-shaped  or  cup-shaped.  Stenodynerus. 

First  abdominal  segment  longer  or  as 

long  as  wide.  Stenodynerus, 

First  abd.  segment  having  its  superior 

e  Pachodynerus, 
face  wider  than  long.  •<  Odynenu. 

V  Stenodynerus  (by  exception), 
f  First  abd.  segment  more  strongly  punc- 
tured than  the  second.  Stenodynerus. 
First  abd.  segment  not  so  strongly  puno- 

f  Pachodynerus, 
I  Odynerus. 
First    and    second    segments   equally 


tured  as  the  second;  smooth. 


punctured. 


^  Odanerus.        ^ 


The  insects  of  this  group  have  a  marked  tendency  to  become 
rugose,  and  the  border  of  the  2d  abdominal  segment  is  cribrose 
with  strong  punctures ;  in  general,  at  any  rate,  it  offers  a  zone, 
rugose  and  a  little  impressed  or  channelled. 

But  there  is  a  set  of  species  which  offers,  on  the  contrary,  a 
smooth,  shining  body,  with  a  tendency  to  omit  the  punctures. 
This  type  is  represented  here  by  the  O.  hidens  only,  but  is  met 
again  in  other  genera. 

The  species  presenting  a  rugose  body  offer  a  great  similarity 
to  the  European  species,  and  this  similarity  goes  so  far  that  one 
might  attempt  to  indicate  with  certainty  among  them  the  Euro- 
pean type  from  which  they  seem  to  be  derived.  So,  for  example, 
the  0.  (JRhynchium)  dornale,  derived  from  the  Bhynchium  ocu- 
latum;  the  O.foraminatus  from  the  0.  simplex^  etc.,  while  those 
having  a  smooth  body  which  have  been  identified,  are  of  a  type 
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exclusively  American.  The  0.  hidens  in  particular,  with  its  great 
size,  its  black- violet  wings,  its  white  ornaments,  forming  large 
spots,  its  smooth  body,  is  a  type  of  which  the  form  has  no  simi- 
larity either  in  Europe  or  elsewhere,  while  it  recalls  other 
species  peculiar  to  North  America  (Monobia  uncinata,  Ancisiro- 
cerus  4'8ectuii). 

The  species  which  form  the  Division  Odynerus  occupy  in 
America  principally  the  northern  temperate  zone.  They  appear 
to  be  yet  more  numerous  in  North  America  than  in  Europe. 

Table  to  assist  the  determination  of  the  species  of  Division  Odynerus, 

Nota, — Compare  0,  Crt/pticus  (No.  95),  which  ooalil  not  be  introduced 
into  this  table,  not  being  {JufHciently  well  known;  and  at  the  end  of  the 
genus,  the  list  of  species  incertce  sedis, 

1.  Second  abdominal  segment  having  a  particular  form. 
2.  Second  abdominal  segment  deformed. 

3.   Swollen  posteiiorly,  forming  two  gibbosities,  its  margin  Tery 
deeply  canaliculate  and  much  retlexed.         110.  cluniculus. 
3,3.  Without  strong  gibbosities  ;  the  margin  only  strongly  canalicu- 
late. 111.  Morelii. 

2,  2.  Second  abd.  segment  produced  in  the  middle,  forming  a  sharp 

angle  or  tooth.  prodactut.^ 

If  1.  Second  abd.  segment  not  deformed,  normal,  not  swollen. 
2.  Wings  black  or  fuscous,  with  violet  iridescence. 

3.  Ornaments  of  the  bo<l7  white  or  luteous. 

4.  Metathorax  black,  2d  segment  margined  with  luteous. 

101.  Metjara, 

4,  4.  Metathorax  maculate  with  luteous  ;  2d  segment  not  margined 

with  lutecns.  90.  bidtns, 

3, 3.  Ornaments  of  the  body  yellow  or  rufous. 
4.  Metathorax  angulate. 

5.  First  abd.  segment  sharply  truncate  at  base. 

82.  Hidalgi,  var» 
5j  5.  First  abd.  segment  not  so  sharply  truncate,  more  rounded. 

84.  f  (forsalis.* 
93.  ^  annectens, 
4,  4.  Metathorax  rounded  ;  insect  velutinous.       109.  Romandinus. 
2,  2.  Wings  subhyaline  or  clouded  or  ferruginous. 

3.  Body  much  adorned  witli  rufous;  prothorax  often  rufous. 

4.  Metathorax  not  forming  on  each  side  a  lateral  dentiform  angle. 

*  Compare  at  the  end  of  Genus  Odynerus^  the  species  incert(e  sedia, 
s  Compare  also  0.  Boscii  and  arvensis,  sometimes  with  rather  obscure 
wings. 
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5.  Insect  black  and  dall  rufous,  with  yellowish  ornaments; 

body  velntiuous,  hairy. 
6.  Second  abd.  segmeut  not  canaliculate.     108.  Guerreri, 

6,  6.  Second  abd.  segment  having  its  margin  strongly  canali> 

culate.  111.  Morelii, 

5,  5.  Insect  ft- rrugiuous  and  black,  with  bright  yellow  ornaments ; 

abdomen  polished,  not  velutmus.  ^ 

106.  ^praiensis, 

4, 4.  Metathorax  forming  on  each  side  a  dentiform  angle. 

5.  Size  very  large. 

6.   Wing8  smoky.  84.  dor  sails. 

n    if      ixr-  e  ^  85.    (  VTOCtUS, 

6,  6.  Wmgs  ferruginous.  ^  <  ' 

86.  i>  consors. 

5,  5.  Size  medium  or  small. 

6.  Superior  angles  of  prothorax  not  prominent. 

99.  /  apicalis, 

7.  Wings  smoky.  94.  j  annulatus, 

92.  ^  urvensis, 

7,  7.  Wings  ferruginous. 

8.  Second  abd.  segment  not  canaliculate. 

9.  Size  smaller.  98.  spectabilis, 

9, 9.  Size  larger.  »*•  }  <">»«''"<"• 

99.  ^apicalis. 

8,  8.  Second  segment  more  or  less  canaliculate. 

9.  Post-soutel  crenulate ;  abdomen  conical. 

89.  Iturbidi. 

9,  9.  Post-scutel  not  crenulate  ;  abd.  not  conical. 

111.  MoreliL 
6,  6.  Superior  angles  of  metathorax  prominent,  separated  from 
post-scutel  by  a  fissure  or  a  notch.     Size  medium. 

7.  Margins  of  segments  2d,  3d,  reflexed  ;  post-scutel  ~ellow. 
8.  All  the  segments  margined  with  yellow. 

82.  Hidalgi^  var, 

8,  8.  Segments  1-3  margined  with  yellow. 

82.  Ilidalgiy  var. 

7,  7.  Margins  of  segments  2,  3  depressed,  but  not  reflexed; 
post-scutel  black.  83.  Boscii. 

3,  3.  Body  black,  adorned  with  yellow  or  luteous. 
4.  Ornaments  luteous. 

5.  All  the  abd.  segments  margined  with  luteous. 

103.  leucomelas. 
5,5.  Only  2d  segment  margined  with  luteous.     101.  Megoira. 
4,  4.  Ornaments  yellow. 

5.  Post-scutel  black. 

6.  Segments   1,   2  margined   with   yellow;    wings   cloudy, 
brownish.  83.  Boscii. 

6,  6.  Segments  all  margined  with  yellow ;  wings  ferruginous. 

91.  Alvaradi. 
5, 5.  Post-scutel  adorned  with  yellow. 
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6.  Very  large  species.  ®^-  \  Z^^^'"'- 

86.  ^  cunsors, 

6,  6.  Species  of  medium  or  small  size. 

7.  Metathorax  formiiig  uu  each  side  a  lateral  angle. 

8.  Superior  angles  of  metathorax  separated  from  post- 

scutel  by  a  fissure  or  a  notch. 
Superior  angles  produced  into  erect  spines  ;  scutel 
yellow.  87.  scuttllaris. 

9,  9.  Superior  angles  not  spined. 

10.   Lateral   angles  acute;    margin  of  2d  segment 
retlexed ;  scutel  black.  82.  Uidalyi, 

10,  10.  Lateral  angles  obsolete;  margin  of  2d  segment 
not  reflexed  ;  scutel  maculate. 
11.  Metathorax  very  sharp:  1st  segment  broadly 
margined  with  yellow.      100.  tnrpis. 
11,  11.  Metathorax  not  sharp;  Ist  segment  not  mar- 
gined in  the  middle.  88.  Cotdoroi, 

8,  8.  Superior  angles  of  metathorax  not  produced. 

9.  Scutel  yellow  or  maculate ;  clypeus  9  yellow ;  wings 

ferruginous. 

10.  Second  segment  margined  with  yellow. 

11.  Smaller;  more  slender;  scutel  yellow. 

98.  spectabilis* 

11, 11.  Larger,  less  slender,  scntel  maculate. 

91.  (  apicalis, 

97.  ^formosus, 
10, 10.  Second  segment  mostly  yellow. 

96.  sulfurtus, 

9,  9.  Scutel  black  ;  clypeus  g  rufous  or  black  and  yellow. 

10.  Ornaments  of  the  body  bright  yellow. 

11.   Wings  smoky.  92.  an-ensis, 

11,11.  Wings  smoky-ferruginous.    94.  auniilatus, 

10,10.  Ornaments    dull   yellow;    wings   ferruginous; 

body  rather  pubescent.  91.  Alvaradi. 

7,  7.  Posterior  face  of  metathorax  more  or  less  orbicular,  not 

forming  two  lateral  angles. 
8.  Superior  edges  of  metathorax  sharp,  produced,  separa- 
ted from  post-scntel  by  a  distinct  fissure  or  a  notch. 
9.  Segments  1,  2  margined  with  luteoos. 

101.  Megatra, 
9,9.  Segments  2,  5  margined  with  yellow  or  hiteona. 
10.  Second  segment  without  yellow  maculaB. 
11.  First  segment  only  maculate  on  the  sides. 

88.  Cordova, 
11, 11.  First  segment  margined  with  yellow. 
12.  Scutel  maculate  with  yellow. 
1 3.  £d ges  of  the  oonca v  ity  of  luetath oraz  very 
sharp.  100.  turpi$. 
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13, 13.  Edges  of  the  oonoavitj  of  metathorax 
more  bluuted.  10&.  molestus. 

12, 12.  Scatel  black. 

13.  Fascia  of  the  first  abd.  segment  narrow; 
ornaments  pale.         103.  leucomelas, 
13, 13.  Fascia  of  the  first  abd.  segment  wider^ 

yellow.  10±  iforaminatus, 

107.  ^Jlavopictus, 
10, 10.  Second  segment  with  lateral  yellow  maculaB  oi 
fascia.  104.  hlandw, 

8,  8.  Superior  angles  of  metathorax  not  produced  behind 
the  post-scntel  or  scarcely  produced. 
^  9.  Second  segment  without  lateral  yellow  spots. 

10.  Metathorax  strongly  excavated,  rough ;  all  the 
segments  margined  with  yellow. 

105.  molestus, 
10, 10.  Metathorax  not  strongly  excavated,  not  rough ; 
2,  3  segments  margined  with  yellow. 

109.   Romandinus, 
9,  9.  Sec^ind  segment  with  lateral  yellow  spots  or  fascis. 

104.   blandus. 

Description  of  the  species. 

Section  I. — Post-scutel  sharply  truncate;  its  transverse  edge 
often  crenulate.  Abdomen  conical  or  ovate- conical ;  the 
second  segment  not  strangulated  at  base;  the  first  segmefU 
including  it  very  naturally, 

1.  Posterior  plate  of  metathorax  angulate,  forming  on  each  side 
a  lateral  dentiform  angle.  (Thorax  square,  aDgulate,  poste- 
riorly wide,  uot  contracted.     Abdomen  very  conical.) 

A .  Conca  vity  of  the  metathorax  polygonal,  margined  with  straight 
or  arcuate  ridges,  which  form  at  their  meeting  a  sharp  angle, 
Tfie  superior  lateral  edges  superiorly  terminaiing  in  a  tooth 
or  eminence,  separated  from  the  post-scutel  by  a  deep  fissure, 
or  by  a  notch. 

These  teeth  are  more  distinct  in  the  males  than  in  the  females, 
sometimes  obsolete  in  the  females.*     Comp.  Sec.  B. 

a.  Ridges  of  the  metathorax  very  salient;  its  posterior /ace  excavated, 
*  Pnnterior  margin  of  2d  and  Sd  n1>dominal  segments  r^fiexed. 

83*  O*  Ilidalgi  Safrs. — Niger,  era sse  cribri  instar  punctatus  ;  clypeo 
in  utroque  sexu  trunoato;  metanoto  valde  ooncavo,  biangulato,  canthia 


1  Principally  in  Otlyn,  Boscii  and  dorsalis. 
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mazfme  acntis  tnarginato;  abdoroine  conioo,  basi  acate  truncato;  seg- 
nieutornm  2'-4i  maruine  grosse  punctato;  2'  et  3'^  reflexo;  scapo  Biibtu:<, 
macula  froutali,  oculari,  po^t-oculari,  prouoli  luargiiie  aiitico,  po.st- 
Bcatello,  tegnlis,  macula  subalnri  et  utrinque  metauoti  gutinni,  abilomiuU 
Begmeutorum  1^-3"  margiuii)U.s,  flavis  ;  primi  fascia  utrinque  ancta ; 
pedibus  et  mandibulid  ferrugineo-  et  flavo-variis ;  alis  infuscatis  violaB- 
centibas.      9*  Ciypeo  uigro,  flavo-binotato  ;  ^  clypeo  llavo. 

Variat  signataria  plus  minusve  fulvis  (Am.  borealiti). 

Varietas  Mexicana. — Nigro  et  ruf«>-variegatus,  vertire  nigro;  anteiinarum 
articalis  lo,  20  ferrugineis  ;  pronoto,  macula  subalari,  tegulis,  scutellis, 
inetanoti  lateribus,  rufls  v  :1  Davo-variis ;  abdomine  rufo;  segmcntorum 

.    limbo  flavo-vario;  1',  2'  basi  nigio-angulato,  pedibus  rufia. —  %  .  Ciypeo, 
capitis  signaturis  et  scapi  fascia,  flavis  ;  pronoti  limbo,  scutellis,  macula' 
Bubalari  et  tibiis  anrantiacis. 

9.  Total  length,  lS-14  mm.;  wing,  10-11  mm. 
% .  Total  length,  11  mm. ;  wing,  8  mm. 

Odyn,  Hidalgi  Sausb.  Rer.  et  Mag.  de  Zool.  IX,  1857,  275  (var). 

Appearance  of  a  Rhynchium,  but  the  mouth  quite  as  in  Ody^ 
nerus;  the  joints  of  the  maxillary  palpi  becoming  regularly  shorter 
from  the  first  to  the  last. 

Clypeus  punctured,  widely  truncato,  its  inferior  part  rather 
flattened  and  laterally  bicarinate.  Thorax  in  the  form  of  an 
elongate  square,  not  contracted  posteriorly,  densely  and  coarsely 
punctured.  Post-scutel  sharply  truncate,  strongly  crenulate. 
Metathorax  very  rough  on  its  superior  and  lateral  face;  its 
posterior  concavity  occupying  its  whole  width,  shining,  strigose, 
margined  with  very  sharp  edges,  which  form  on  each  side  a  very 
strong  dentiform  angle,  and  which  terminates  superiorly  in  two 
eminences  separated  from  the  post-scutel  by  two  deep  fissures. 
Abdomen  silky,  quite  conical,  not  ovate  ;  its  first  segment  large, 
as  wide  as  the  second,  sharply  truncate  anteriorly ;  the  margin 
of  2d  and  following  segments  quite  coarsely  cribrose ;  the  border 
of  the  2d  and  3d  refiexed  but  not  channelled.  Mandibles,  a 
frontal  mark,  inner  orbits,  post-ocular  fascia,  scape  of  the  antennae 
beneath,  anterior  margin  of  prothorax,  a  spot  beneath  the  wing, 
tegulce,  post-scutel,  a  mark  on  each  superior  angle  of  metathorax, 
yellow  or  rather  fulvous ;  segments  1-3  margined  with  yellow, 
the  fascia  of  the  first  much  widened  on  the  sides  or  fused  with  an 
oblique  fascia,  often  rufous.  Legs  ferruginous,  black  at  base; 
tibiflB  with  a  yellow  line,  or  entirely  yellow.    Wings  infuscated, 
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brown  with  violet  iridescence,  or  fusco- violaceous;  the  base  paler 
or  a  little  ferruginous. 

Var.  Prothorax  often  with  some  rufous  color ;  the  yellow 
changing  to  fulvous. 

%,  A  little  smaller.  Maculae  of  metathorax  larger;  its  supe- 
rior ridges  very  salient,  more  arcuate,  terminated  superiorly  by  a 
sharp  tooth.  Mandibles  and  clypeus  yellow;  this  last  polygonal, 
wider  than  long;  the  angles  of  its  inferior  wide  margin  somewhat 
toothed,  the  inferior  part  not  prolonged  as  in  0.  arvensis. 

Mexican  variety  9. — Insect  rufous  and  black.  Head  black; 
•mandibles,  clypeus,  margins  of  the  orbits  complete  or  interrupted 
at  the  vertex,  a  spot  on  the  forehead,  and  at  base  of  antennae, 
rufous ;  prothorax,  tcgulaj,  a  spot  beneath  them,  rufous ;  scutel 
rufous,  notched,  with  black  at  base ;  their  margins  all  yellow ; 
the  margin  of  the  first  segment  widened  on  the  sides.  Anus 
yellow.  Fe«t  rufous,  varied  with  yellow.  Wings  smoky,  mixed 
with  ferruginous  (0.  Ridalyi  Sss.,  1.  c). 

Var.  Clypeus,  scape  of  the  antennae,  and  forehead,  etc.,  varied 
with  yellow. 

% .  Mandibles,  orbits,  a  triangle  on  the  forehead,  a  line  on  the 
scape  of  the  antennae,  yellow;  flagellum  often  ferruginous  beneath; 
the  hook  ferruginous.  Margin  of  prothorax,  scutel,  a  spot  under 
the  wing,  and  tibiae,  often  yellow. 

RcHs,  a  diff. — This  species  is  peculiar  in  having  its  first  segment 
sharply  truncate  in  a  right  or  even  more  acute  angle.  It  differs 
from  the  0.  Boscii  and  arvenHis  in  its  reflexed  2d  and  3d  abdo- 
minal segments,  its  more  sharply  truncate  1st  segment;  in  its 
more  elevated  metathoracic  post-scutellar  eminences,  its  more 
truncate  clypeus. 

The  type  (northern  variety)  differs  from  0.  Boscii  in  its  yellow 
post-scutel  and  black  scutel. 

The  Mexican  (rufous  variety)  recalls  0.  Guerreri  and  Iturbidi. 
It  differs  from  the  first  in  its  form  and  its  not  bidentate  post- 
scutel;  from  the  second  in  its  metathorax,  superiorly  very  sharp, 
in  the  reflexed  margin  of  the  3d  segment,  the  abdomen  being 
sharply  truncate  at  base,  not  rounded,  etc. 

Hab,  United  States.  New  York.  Louisiana  (E.  Norton). — 
The  temperate  part  of  Mexico.  I  caught  2  9,1^,  var.,  in  the 
hot  part  of  the  province  of  Mexico,  near  Cuautta  and  Cuerna- 
cava.     Tamaulipas  1  9. 


i 
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**  Po9t«rior  margin  of  2d  and  Zd  abdominal  segments  not  rffiextd^  but  impressed 

and  rough. 

83.  O.  Boscii  Lepbl. — Medias,  rngosus,  cljpeo  late  piriformi,  dentibas 
2  distantibuB  terminato;  0.  arvensi  simillimns  at  clypeo  luiims  grosse 
punctato,  metauoti  cauthis  superioribus  acutissimis,  creuatis ;  iiiger, 
rufo  et  flavo  vari«»gatus,  sed  pronoto  ssepius  rufo,  flavo-maiginato, 
•  scutello  flavo-  rel  rufo-bimacalato,  post-scutello  uigro  ;  abdominis  seg- 
mentis  9  10-20,  %  10-40  flavo-liinbatis ;  piimo  quandoque  ante  raar- 
ginem  rufo. 

Orfy/i.  Doscii  Lepkl.  St.  Targ.  Hjm^nop.  II,  637,  22  %  (1641).--Sau88. 

Vespid.  I,  177,  C9;«  pi.  xvii,  fig.  10,  %  ;  III,  231,  9. 
Odt/n,  castiyatus  Sau8«.  Vespid.  I,  178,  71  (1852). 

Total  length,  14  mm. ;  wing,  11  mm. 

9.  Size,  form,  and  puncturing  of  the  0.  arvensis-,  or  a  little 
less  coarsely  punctured.  Clypeus  widely  pyriform,  punctuate- 
Btriate,  terminated  by  two  little  separated  teeth.  Tost-scutel 
strongly  crenulate.  Metathorax  laterally  bidentate ;  its  si)ini- 
form  angles  situated  a  little  lower  than  in  the  species  cited ;  the 
posterior  plate  strongly  concave,  striate  throughout  and  distinctly 
bordered  with  very  sharp  and  trenchant  ridges,  above  all  between 
the  spiniform  angle  and  the  post-scutel ;  these  ridges  a  little 
crenulate  and  terminating  superiorly  in  a  sort  of  tooth  or  rather 
a  crenulate  angle  separated  from  the  post-scutel  by  a  notch ;  their 
inner  face  a  little  rugose,  punctured. 

Insect  densely  and  rugosely  punctured ;  the  metathorax  above 
very  rugose.  Abdomen  conic;  the  first  segment  truncate  at  base, 
at  a  right  angle,  but  the  transverse  edge  rounded,  not  sharp. 
Border  of  the  2d  abdominal  segment  depressed,  coarsely  punc- 
tured, but  not  reflexed ;  those  following  strongly  punctured. 
Insect  black.  Mouth,  clypeus,  spots  behind  the  eyes,  red  or 
orange ;  an  arc  or  two  spots  at  the  summit  of  the  clypeus,  one  on 
the  front,  and  inner  border  of  the  orbits,  orange ;  articles  1,  2  of 
the  antenniE  red  or  orange,  with  an  obscure  line  above.  Prothorax 
red ;  the  anterior  border  orange ;  teguliie  red,  spotted  with  yellow; 
spot  under  the  wing  orange  or  red ;  clypeus  black,  with  some- 
what of  red  and  two  yellow  spots;  two  orange  spots  at  the  summit 
of  the  metathorax ;  segments  1,  2  of  the  abdomen  bordered  with 
vellow:  the  border  of  the  first  widened  on  the  sides  ;  this  widen- 


»  In  place  of  Long.  =  0.018,  read:  =  0.012. 
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Jog  varied  with  red  or  often  almost  entirelj  red.     Legs  yellow  or 

red,  with  the  base  of  the  thighs  obscure.     Wings  of  a  browu' 

reddish,  slightly  darkened,  with  some  violet  reflections  (Carolina). 

Var.  a.  Edges  of  metathorax  a  little  blunted  by  the  rugosities. 

b.  Prothorax  black,  slightly  bordered  with  red  and  very  slen- 
derly with  yellow  ;  ornaments  of  the  head  red  ;  borders  of  the  abdo- 
men narrow.    Clypeus  black,  with  a  yellow  baud  on  the  summit. 

c.  Clypeus  black,  with  two  yellow  spots. 

d  Clypeus  black,  with  two  red  points  (New  England).  The 
yellow  and  the  red  take  each  other's  places  and  are  more  or  less 
developed.     Base  of  legs  black. 

e.  Prothorax  black,  ornamented  with  yellow,  without  red. 

/.  The  3d  segment  bordered  with  yellow. 

g.  Insect  distinctly  black  and  yellow,  without  red.  The  orna- 
ments of  a  sharp  yellow.  Clypeus  black,  with  a  yellow  arcuate 
band  on  the  summit;  a  yellow  liue  on  the  scape  (New  York, 
Tennessee). 

h.  Spots  on  the  scutel  very  small  or  none. 

% .  Clypeus  yellow,  but  little  notched ;  post-scutel  red  or 
yellow;  first  abdominal  segment  red,  bordered  with  yellow. 
Segments  3,  4  adorned  with  a  yellow  edging. 

Besis.  a.  diff. — This  Odynerus  differs  from  the  0.  dorsalis  9 
by  its  wider  clypeus,  and  by  the  trenchant  and  elevated  ridges 
which  border  the  concavity  of  the  metathorax  above  the  spiniform 
angle,  also  by  its  smaller  size,  etc.  From  the  0.  arvensis  by 
these  same  metathoracic  ridges,  which  are  more  salient  and 
crenulate,  which  one  may  perceive  especially  in  profile;  by  its 
black  post-scutel  and  its  scutel  spotted  with  yellow;  by  its  3d 
segment,  a  little  less  strongly  punctured;  its  final  segments  not 
bordered  with  yellow.  Nevertheless  these  two  species  are  allied. 
— From  the  0.  Hidalgi  by  the  absence  of  the  reflexed  border  of 
segments  2,  3,  by  the  black  post-scutel,  the  1st  segment  not  so 
acutely  truncate,  etc. 

Hah.  The  United  States,  at  the  South.  Florida,  1  9.  South 
Carolina,  2  9.  Tennessee,  3  9.  New  York  and  Connecticut, 
3  9  (E.  Norton). 

The  specimens  coming  from  the  South  are  especially  marked 
with  red  ;  those  of  the  north  become  black  and  yellow. 

Observation. — Lepel  de  St.  Fargeau  has  described  a  male,  and 
I  unfortunately  possess  only  females.     He  was  evidently  mis- 
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taken  in  saying  that  the  post-scutel  is  slightly  erenulate  ;  liow- 
evcr,  one  finds  under  this  description  some  variations  according 
to  specimens. 

84«  O.  dorsalis*  Fabr. — Validus,  niger,  valde  pnnctatus ;  clypeo 
integro,  metanoto  postice  striate,  utriiiquo  deiite  armato,  marginibu.s 
rugosis,  oblittiratis,  uullomoilo  acatis,  caDthis  9  nullis,  ^  elevatiiis- 
oulia  ;  ore,  clypeo,  antenuarum  articulis  1-3,  maculis  post-ocalaribii;}, 
prouoto,  scutello,  tegalis,  rafi.i  ;  prouoto  medio,  post.scutello  et  abdo- 
minis primi  segmeiiti  wargine,  flavis  ;  margiue  secundi  et  tertii  riigo- 
sissime  panctati.s: — ^  antennis  basi,  maoulaque  subalari  rufa;  abdo- 
minis segmeiitorum  margiue  20,  3^  ilavo,  secundo  reflexo,  sabcanstll- 
cnlato;  pcdibas  flavis,  basi  nigris ;  alia  fasco-cjaneis. 

Variat  a  fusco  et  ferragineo-variegato  ad  omniDO  ferraginenm ;  primo 
segmento  flavo-marginato. 

Vespa  dorsalis  Fabr.  Syst.  Ent.  3G7,  25  (1775).     Ent.  Sjst.  265,  44.— 

Oliv.  Encycl.  Meth.  VI,  685,  81. 
Polistet  dorsalis  Fabr.  J?yst.  Piez.,  273,  19. 
Rltynchium  baUmtum  Say,  Boat,  Journ.  I,  1837,  383, 1. — Saj's  Entom.  Lb 

CONTB,  II,  764,  1. 
Monobia' sylvatica  Saurs.  Et.  Vespid.  Ill,  168.* 

Rhynchium  Louisianum  Sadss.  Et.  Vespid.  1, 106,  7 ;  pi.  xiii,  fig.  9'  (1852). 
liUynchium  dorsale  Sad&s.  Et.  Vespid.  Ill,  171. 

9 .  Total  length,  17  mm. ;  wing,  14  mm. 
%  .  Total  length,  17  mm. ;  wing,  12  mm. 

9 .  Large.  Clypeus  wider  than  long,  but  pyriform,  terminated 
by  a  truncation  or  even  a  little  rounded;  its  surface  covered  with 
quite  fine  punctures.  Mandibles  long,  hooked  j  armed  in  the 
middle  of  their  inner  border  with  3  or  4  oblique  teeth,  but  their 
final  portion  simply  cutting,  not  dentate.  Head  and  thorax 
densely  cribrose  with  strong  punctures ;  prothorax  retracted 
before.  Scntel  briefly  truncate,  bearing  a  erenulate  crest,  inter- 
rupted in  the  middle.  Metathorax  very  coarsely  punctured,  very 
rugose  upon  its  borders ;  quite  variable  according  to  specimens; 
its  hinder  plate  quite  flattened,  striate,  forming  on  each  side  a 
dentiform  angle  (at  times  blunted)  ;  its  superior  borders  some- 
times quite  trenchant,  sometimes  effaced,  scarcely  offering  tren- 


I  Compare  Rhynchium  dorsale^  pftge  143. 

*  Compare  page  132,  No.  3,  most  likely  a  different  species. 

'  On  the  inscription  upon  this  plate,  in  place  of:  9.  Rh.  limhatumy  read  : 
10.  Rh,  litnbatum;  and  in  place  of:  10.  Rh.  Louisanum,  read :  9.  Rh,  Louisi- 
antim. 

17 
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chaot  ridges,  bat  ronuded  and  rugose,  rarely  eleTated  so  as  to  be 
separated  from  the  post-scutel  by  a  fissure,  so  that  the  post-scutel 
appears  very  salient.  The  concavity  striate,  its  borders  rugose. 
The  superior  crest  salient  or  eflfaced.  Abdomen  wide,  conical ; 
the  first  segment  truncate,  but  rounded,  without  a  ridge ;  the  2d 
segment  finely  punctured,  offering  along  its  posterior  margin  a 
wide  rugose  band,  a  little  depressed,  garnished  with  coarse  punc- 
tures ;  this  band  a  little  widened  in  the  middle,  but  the  little 
border  (the  very  edge)  smooth ;  following  segments  strongly 
punctured,  with  the  extreme  margin  smooth. 

Black  Varietij. — Insect  black;  mouth,  clypeus,  a  spot  on  the 
front,  inner  border  of  the  orbits,  a  great  spot  behind  each  eye,  arti- 
cles 1-3  of  the  antennae,  rufous;  prothorax,  tegulae,  scutel,  equally 
rufous ;  in  the  middle  of  the  prothorax  a  double  spot  and  on  the 
post-scutel  a  line  or  two  dots,  yellow;  first  abdominal  segment 
ornamented  with  a  yellow  border  widened  on  the  sides.  Legs 
black,  knees,  tibia),  and  tarsi,  yellow.  Wings  of  a  deep  brown 
violet. 

Var.  a.  Scutellum  black. 

h.  Border  of  2d  and  3d  abdominal  segments  brown. 

c.  Border  of  2d  and  3d  segments  narrowly  yellow. 

d.  Clypeus  black,  spotted  with  ferruginous.  Scutel  black,  with 
two  red  spots. 

e.  Disk  of  mesothorax  with  two  hooked  rufous  macules. 

/.  The  ferruginous  more  extended ;  two  ferruginous  spots  on 
the  mesothorax ;  scutel  and  metathorax  ferruginous ;  abdomen 
ferruginous  with  the  first  two  segments  notched  with  black  at  the 
base  and  their  border  yellow  (Louisiana)  {Polistes  dorsalis  Fahr. 
nil.  Louisianum  Sauss.). 

g.  Almost  entirely  ferruginous,  with  the  border  of  the  first 
segment  yellow.  Legs,  mandibles,  orbits,  varied  with  orange 
(Illinois). 

h.  The  two  metathoracic  teeth  blunted,  not  very  distinct. 

Rufous  Variety. — The  whole  insect  rufo-fcrruginous ;  scape 
beneath,  hinder  margin  of  prothorax,  tegulae,  a  line  on  the  post- 
scutel,  border  of  the  1st  segment  of  the  abdomen,  yellow;  feel 
mostly  yellow,  and  the  flagcllum  only  of  the  antennse  black. — 
Mexico. 

— a.  A  spot  on  the  vertex,  anterior  part  of  mesothorax,  base 
of  the  first  two  segments  of  the  abdomen  black  (Tennessee). 
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— b.  All  the  intermediate  degrees  between  the  black  an.dthe 
rofous  variety  (Illinois,  Tennessee). 

%,  Metathorax  less  blunted  on  the  latero-superior  borders  of 
the  concavity,  the  superior  edges  more  elevated,  forming  lines  of 
salient  rugosity,  and  separated  from  the  post-scutel  on  each  side 
by  a  fissure;  often  exhibiting  two  slightly  crenulate  salients;  the 
two  lateral  teeth  very  sharp.     Abdomen  more  conical. 

A  little  smaller;  clypeus  as  long  as  wide,  yellow.  Mandibles, 
inner  borders  of  orbits,  spot  on  the  front,  and  a  line  on  the  scape 
of  the  antennae,  in  general,  yellow ;  hook  of  the  antennae  ferru- 
ginous. A  red  spot  under  the  wing.  Borders  of  abdominal 
segments  2,  3  adorned  with  yellow;  the  2d  reflexcd,  strongly 
channelled ;  rugosities  of  these  two  borders  excessively  strong. 
Wing  not  so  deeply  colored  as  in  female. 

Var.  a.  Angles  of  metathorax  red;  a  little  red  bordering  the 
yellow  within  the  black  notch  of  the  first  segment,  especially  on 
the  right  and  the  left. 

b.  Two  yellow  dots  on  the  superior  face  of  the  metathorax  and 
two  beneath  the  wings. 

c.  The  whole  anterior  border  of  the  prothorax  red,  widely 
margined  with  yellow. 

d.  Wings  transparent.     Scutellum  black. — Illinois  (Walsh). 
6.  Body  more  and  more  rufous. 

This  species  seems  to  become  more  rufous  as  it  goes  southward. 
It  is  also  rather  variable  in  the  strength  of  the  punctures. 

Bess.  a.  diff. — The  O.  dorsalis  is  remarkable  for  the  inequality 
of  the  metathorax  in  the  different  sexes,  from  whence  it  results 
that  the  males  are  well  placed  in  this  section,  while  the  females 
seem  by  their  effaced  ridges  to  go  better  into  the  Divisions  B.  or 
C.  The  species  greatly  resembles  the  0.  Boscii  and  arvensis, 
but  above  all  it  differs  from  them  by  its  greater  size,  by  its  trun- 
cate, not  bidentate  clypeus,  and  by  its  more  obscure  wings.  It 
differs  from  the  0.  Boscii  by  the  less  elevated  ridges  of  the  meta- 
thorax, and  from  the  arvensis  by  the  more  elevated  ridges.  The 
ferruginous  individuals  resemble  the  0.  Itiirbidi,  Finally,  the 
species  is  clearly  different  by  its  maxillary  palpi,  which  are  those 
of  a  Bhynchium} 


*  With  the  0.  dorsalis,  the  Tnazillary  palp!  have  the  lat  article  large; 
the  2d  and  3d  slender  and  long;   the  last  thre«  quite  small.     The  3d 
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Hah.  The  United  States,  especially  the  South.  I  possess  divers 
individuals  taken  in  Pennsylvania  (Kathvon),  Illinois  (Walsh), 
Tennessee  (Fuchs),  Louisiana  (Norton),  South  Carolina  (author). 
I  have  taken  the  red  variety  in  Mexico. 

Obsenjation. — I  am  not  entirely  certain  whether  my  Monobia 
silvatica  should  be  fused  into  this  species  or  whether  it  is  a  true 
Monobia,  the  label  of  it  being  uncertain  and  the  palpi  having  been 
found  in  an  imperfect  state.     The  type  I  cannot  examine  again. 

85*  O*  proctllS  Cbepfon. — Pallide  ferrugineus  ;  orbitis,  clypeo,  margine 
autico  pronoti,  scutellis,  macula  subalari,  pedibus  partim  abdomiuisqae 
segmeutoium  1',  2',  marginibus,  obscure-flavidid ;  anteuuis  luediis 
iiigresceiitibus  ;  alis  pallide  flave:icentibus.    9  • 

Odyn.  Proctns  Cresson,  Pliila.  Eot.  Proceed.  IV,  1865,  159. 

Total  leDgtb,  8.5  lines  ;  expanse  of  wing,  15  lines. 

9.  Head  dull-ferruginous,  dusky  above  the  insertion  of  each 
antennaj,  around  the  ocelli  and  on  the  occiput;  inner  orbits  of 
the  eyes,  tilling  up  the  deep  sinus,  a  small  subcordate  mark 
between  the  antennnc,  the  clypeus,  and  most  of  the  mandibles 
yellowish ;  clypeus  large,  closely  punctured,  flattened  on  the  disk, 
and  slightly  and  obtusely  emarginate  at  tip;  mandibles  black  at 
tip ;  palpi  pale  ferruginous  ;  antennae  yellowish-ferruginous,  the 
Bcape  yellowish  beneath.  Thorax  fusco-ferruginons,  closely  qnd 
rather  deeply  punctured,  covered  with  a  very  short,  fine,  dull 
yellowish,  subsericeus  pile;  broad  anterior  margin  of  the  pro- 
thorax  above,  continued  in  a  narrow  line  to  the  tegulce,  and  a 
large  spot  on  each  side  of  the  pleura,  yellowish ;  mesothorax 
fusco-ferruginous,  tinged  with  blackish  on  the  anterior  and  poste- 
rior margins,  the  disk,  with  two  distant,  very  faint,  longitudinal, 
ferruginous  lines,  confluent  behind  the  middle;  scutellum  and 
post-scutellum  yellowish,  the  apical  margin  of  the  former  blackish, 
and  the  yellowish  portion  divided  down  the  middle  by  a  faint 
fuscous  line;  metathorax  yellow,  the  suture  botwoon  it  and  the 
post-scntellum,  as  well  as  a  large  spot  on  the  apical  middle,  fusco- 
ferruginous;  posterior  face  rather  suddenly  depre&sed,  with  a 
small  tubercle  on  each  side  at  the  angulation;    pleura  fuscous 


article  is  not  longer  than  tlie  last  two  taken  together,  but  yet  the  ^peoioR 
may  be  placed  in  the  genns  Rhynchinm. — Compare  what  has  been  said 
apropos  of  the  genus  Rhynchium^  p^ge  142. 
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beneath ;  tegulafc  dull  yellowish,  with  a  ferruginous  stain  on  the 
middle.  Abdomen  oblong*  ovate,  the  basal  segment  domc-slmped, 
obtusely  rounded  at  base,  without  transverse  suture  at  carina, 
distinctly  punctured,  the  remaining  segments  indistinctly  so ; 
apical  margins  of  all  the  segments  above  narrowly  yellowish, 
almost  divided  on  the  disk  by  a  narrow  line,  those  of  the  second 
and  third  segment  broader  and  dilated  on  the  extrtMne  sides, 
csf>ecially  on  the  first  segment,  where  there  is  a  rather  large 
triangular  mark;  the  bands  on  the  remaining  segments  more  or 
less  emarginate  on  each  side  anteriorly  ;  apical  segment  with  a 
large,  broad,  angular,  dull  yellowish  mark  on  the  middle;  beneath 
marked  as  above,  except  that  the  apical  segment  is  immaculate, 
and  the  second  segment  is  almost  entirely  yellowish,  with  three 
ferruginous  spots  arranged  transversely  near  the  apical  margin. 

Legs  deep  yellowish,  the  femora  above  and  at  base  beneath 
pale  yellowish  and  pale  ferruginous.  Wings  deep  yellowish- 
hyaline,  faintly  dusky  at  tips  ;  nervures  honey-yellow. 

Var.  This  species  certainly  varies  much  into  black,  rufous  and 
yellow. 

Bess,  a.^diff. — I  do  not  know  this  species,  and  I  can  only  copy 
the  good  description  of  it  given  by  E.  T.  Cresson,  so  that  I  can 
not  be  perfectly  sure  it  should  be  placed  in  this  section.  It  is 
very  distinct  by  its  enormous  size,  still  larger  than  0.  dorsnlis; 
being  the  largest  North  American  Odynerus.  It  is  most  likely  a 
Rhijnchium,  as  well  as  0.  doisabis.  I  quite  agree  with  the 
presumption  of  Mr. Cresson,  that  0.  consors  may  be  its  male. 

Bab.  Cuba. 

86.  O.  consors  Crfssox. — Niger ;  puiicto  frontali,  orbitis,  cljpeo,  pro- 
noto  antlce,  tegulis,  macula  subalari,  Fcutellis,  inetathora<^e  partim, 
pt*dibns,  al)do!ninl:*quH  segiiK'ntorum  limbo,  flavidis ;  abdomine  fusco, 
fiegmeiitis  lo  et  3-  nigrescentibna  ;  alis  ferruginesceutibus  apice  griseia. 

Odtfti,  consors  Crrssox,  Phila.  Ent.  Proceed.  IV,  1865,  ICO. 

Total  length,  7  liu. ;  expaDse  of  wiog,  11  lin 

% .  Head  black,  deeply  and  closely  punctured ;  the  orbits,  fill- 
ing up  the  .sinus  in  front,  a  spot  between  the  antennae,  dilated 
above,  clypeUs,  labrum,  and  mandibles,  except  tips,  yellow  (in 
one  specimen  more  or  less  ferruginous) ;  antennae  nearly  as  long 
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as  the  thorax,  terminating  in  a  hook,  black,  tinged  with  ferrugi- 
nous at  base  and  tips,  scape  yellowish  beneath.  Thorax  dull 
blackish,  densely  punctured,  slightly  pubescent;  broad  anterior 
margin  of  prothorax  continued  in  a  narrow  line  to  the  tegula3, 
sometimes  interrupted,  a  large  spot  beneath  the  tegulie,  scutellum, 
except  its  apical  margin,  and  post-scutellum,  yellowish,  sometimes 
tinged  with  ferruginous;  pleura  slightly  sericeous  in  certain  lights, 
with  an  oblique  dull  yellowish  stain  on  each  side  beneath ;  meta- 
thorax  mostly  yellowish,  the  extreme  sides  spotted  or  stained  with 
fuscous,  the  posterior  face  deeply  and  broadly  excavated,  covered 
with  fine  transverse  striae,  more  or  less  distinct,  and  with  a  large 
blackish  mark,  covering  the  disk  and  spreading  out  on  each  side 
at  base ;  lateral  angles  prominent  and  obtuse ;  tegulie  yellowish, 
with  a  ferruginous  spot  on  the  middle.  Abdomen  shaped  and 
marked  as  in  the  preceding  species,  but  the  general  color  fuscous, 
with  the  third  and  sometimes  the  first  segments,  except  their 
apical  margins,  blackish,  and  the  spot  on  the  terminal  segment 
above,  scarcely  defined. 

Legs  yellow,  the  femora  tinged  with  ferruginous  above.  Wings 
yellowish-hyaline,  more  deeply  yellowish  along  the  costa;  the 
apex,  especially  about  the  marginal  cell,  dusky ;  nervures  honey- 
yellow. 

Hah.  Cuba. 

This  is  most  probably  the  male  of  0.  proctus,  as  E.  T.  Cresson 
supposes.  But  not  having  the  insects  before  my  eyes,  I  cannot 
safely  decide  it,  nor  make  one  description  answer  for  both. 

b»   The  hinder  face  of  metatkorax  more  flattened ;  its  superior  edges  not 

so  salient. 

*  I^e  superior  ridges  forming  two  elevatett  spines  behind  the  post-seutel, 

8')'«  0«  SCIltellaris  Saufb. — Niger,  thorace  Talde  pnnctato,  postioe 
atteimato;  post-scntello  acute  trancato;  metanoti  facie  postioa  planata, 
Talde  angnlata,  utrinqae  dentata,  oaDthis  rectis  marginata,  supra  pone 
post-scutellam  bispiuoea  ;  abdoiuine  gracili,  pauotato  ;  primo  segmento 
basi  trancato;  sngmentis  seqnentibns  margine  fortfns  pnnotalo  ;  mactila 
frontali,  post-oculari,  pronoti  margine,  t»»guli8,  macula  subalari,  scnlelU 
margine,  post-sontello,  metanoti  dentnlis,  abdominisqne  segmentornm 
1^'  margine  pedibnftqne,  flavis  ;  alia  fusco-ferrogineis,  nebnlosis. 

%  .•  Clypeo  ovato-elongalo,  flavo,  apice  breviler  bidentato. 

Odyn,  scutellaris  Sauss.  Rev.  et  Mag.  de  Zool.  XXIl,  1870,  58,  11,  %, 

Total  lengtb,  11  mm. ;  wing,  8  mm. 
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%,  Form  quite  slender,  a  little  depressed  as  with  the  Anci8tr(h 
cerus  tigris.  Thorax  slightly  prolonged,  wide  before,  retracted 
behind.  Post-scutel  very  freely  truncate,  offering  a  very  sharp, 
finely  crenulate  ridge.  Metathorax  vertical ;  its  truncation  quite 
flat,  wide,  occupying  all  its  width,  forming  a  plate  of  a  very 
angulate  shape,  as  with  the  Ancii<ti'oceru8,  notched  at  the 
summit  by  the  post-scutel  (in  the  form  of  a  double  pentagon  or  a 
double  trapezium);  this  plate,  surrounded  by  small,  stratgfU, 
little  salient  ridges,  which  at  their  meeting  form  very  sharp  angles, 
forming  thus  on  each  side  an  angle  armed  with  a  tooth ;  their 
superior  angles  forming  two  teeth,  wholly  spiniform,  directed 
vertically  and  placed  behind  the  angles  of  the  post-scutel.  Abdo- 
men slender;  the  first  segment  quite  long  and  as  wide  as  the  2d, 
distinctly  truncate  at  its  base  and  offering  on  its  anler  tor  face  a 
trace  of  a  suture.  Uead  and  thorax  rugosely,  abdomen  finely 
punctured;  the  border  of  2d  segment  more  strongly  punctured, 
offering,  however,  but  one  depressed  band,  only  becoming  thinner 
as  far  as  the  end.     Following  segment  rather  strongly  punctured. 

Insect  black,  clothed  with  a  tawny  or  grayish  pile ;  a  dot  on 
the  front,  another  behind  each  eye,  anterior  border  of  prothorax, 
tegulai,  a  spot  beneath  the  wing,  posterior  border  of  the  scutel, 
post-scutel,  and  the  four  little  spiniform  teeth  of  the  metathorax, 
orange;  segments  1-4  of  the  abdomen  bordered  with  orange; 
bordering  of  the  first  wide  and  notched ;  that  of  2d  wide  and 
regular;  that  of  3d  and  4th  narrow,  often  shortened  at  the  sides. 
Legs  yellow,  black  at  base.    Wings  washed  with  ferruginous. 

% .  Clypeus  ovoid,  notably  wider  than  long,  a  little  notched 
and  bidentate,  yellow.  Mandibles  spott<jd  with  yellow.  On  each 
side  of  the  frontal  spot  a  place  of  golden  hair.  Antennae  long 
and  thick,  black,  with  a  terminal  ferruginous  hook ;  scape  very 
short,  yellow  beneath.  Fifth  segment  ornamented  with  a  yellow 
incomplete  border.     Legs  yellow;  thighs  varied  with  brown. 

9.  Unknown. 

Res8.  a,  diff, — This  species  described  simply  from  one  male,  is 
necessarily  incompletely  characterized,  but  it  is  very  easy  to 
recognize,  from  the  form  of  the  metathorax,  of  which  the  poly« 
gonal  and  flattened  plate  recalls  those  of  the  true  Ancistrocerus, 
but  with  this  difference,  that  it  is  still  more  angular,  the  latero- 
superior  ridges  not  being  arcuate.  Despite  the  vestige  of  a 
Boture  of  the  first  segment,  this  Odynerns  incontestably  appertains 
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to  the  true  Odynerus,  considering  the  form  of  the  lateral  angles 
of  tlie  nictathorax  and  the  presence  of  the  post-sciitellar  teeth- 
It  resembi(?s  them  more  in  the  strongly  punctured  border  of  tlie 
2d  and  following  segments. 

This  species  has  the  thorax  built  up  upon  another  system  from 
the  O.  Boscii  and.  its  neighbors;  it  is  less  excavated;  the  superior 
ridges  are  more  convergent  and  the  teeth  which  terminate  them 
at  the  summit  are  spiniform  and  almost  applied  to  the  post-scutel. 

Compare  with  the  0.  spimfer,  which  presents  similar  characters 
{Divis,  Slenodynerus), 

Ilah,  California  (Berton). 

••  Th9  superior  edges  of  metnlfiorax  very  »Ught^  on^y  funning  behind  the  pott-eeutel 

tufo  very  tmall  tetth. 

88*  0«  CordOTaD  Sausb. — Niger,  sericeua ;  capite  et  thorace  rugose 
pauctatis;  post-8cuti*llo  crenulato;  metaiioto  utriiique  obtuse  subanga- 
lato,  foveola  subplanata,  superne  acutiuscule  margiiiata ;  abdomiDe 
ovato-conico,  8  eg  ui  en  tor  urn  2-5  margine  crassiuscule  punctato  ;  clypeo 
suuiuio,  scapo  subtuB,  capitis  et  pleuraram  niaculis,  pronoti  margini- 
bus,  tegulis,  puuctis  2  scatelli ;  post-s^cotello,  metanoti  angalis,  abdo- 
minis segmentorum  2-5  margine,  primi  atriuque  macula,  ano,  tibiis 
tarsisque,  flavis  ;  alis  subferrugiueis  apice  griseis.     9  * 

Odyn,  CordoviH  Sacss.  Revue  et  Mag.  de  Zool.  XXII,  1870,  58  10,  J. 

Total  length,  10  mm. ;  wing,  8  mm. 

9.  Head  and  thorax  densely  and  roughly  punctate.  Forehead 
a  little  sulcate.  Prothorax  having  its  anterior  margin  convex, 
reflexed,  subangulate;  post-scutel  crenulate.  Aletatliorax  very 
coarsely  punctured  above,  rather  flattened  behind ;  its  convexity 
not  deep,  strigose,  not  margined,  except  superiorly,  where  there 
exists  a  little  oblique  ridge,  produced  by  the  rugosities,  forming 
a  little  tooth  behind  the  post-scutel ;  this  is  separated  from  the 
post-scutel  by  a  sort  of  fissure.  Lateral  angles  of  metathorax 
slistinct,  but  blunt.  Abdomen  ovate-conical,  truncate  at  base, 
smooth  and  sericeous.  Second  segment  very  finely  punctured ; 
its  margin  and  the  following  segments  strongly  punctured. 

Black;  mandibles  rufous;  scape  beneath,  frontal,  ocular,  and 
post-ocular  macula,  yellow.  Anterior  and  posterior  margins  of 
prothorax,  a  spot  under  the  wing,  tegulae,  two  spots  or  the  scutel, 
post-scutel,  and  angles  of  metathorax  yellow ;  segments  2-5  of 
the  abdomen  regularly  and  rather  widely  margined  with  yellow ; 
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the  first  having  on  each  side  a  lateral  emarginate  yellow  spot. 
Anus,  knees,  tibiae,  and  tarsi,  and  a  spot  on  the  interuiediato 
coxae,  yellow.  The  yellow  ornaments  rather  orange-yellow. 
Wings  ferrnginous  at  the  base,  smoky  at  the  extremity. 

Var.  ?  The  first  abdominal  segment  narrowly  margined. 

9 .  Clypeus  broad,  a  little  bidentate  at  tip,  strigate  punctate, 
black,  with  a  yellow  arc  on  the  summit,  and  two  rufous  lines 
over  the  teeth. 

Bess.  a.  diff. — Resembles  0.  nasidens,  diabolicus,  argentinu^, 
and  neighbors,  but  the  abdomen  is  not  so  conical,  the  first  seg- 
ment not  so  broad,  the  body  not  velutinous  as  in  the  first,  the 
metathorax  not  spined  as  in  diabolicuH,  the  thorax  not  so  square, 
short,  and  wide  as  in  anjenlinuHy  the  head  concave  behind,  the 
prothorax  rather  convex  anteriorly.  It  has  also  something  of 
the  hook  of  0.  La  Plafie,  but  the  metathorax  is  not  so  margined 
superiorly  by  arched  ridges.  In  its  livery  it  diO'ers  from  all  of 
these.  This  recalls  more  O.  zonatus,  which  differs  from  it  in  the 
same  characters  as  O.  La  Platse,  etc. — Comp.  0.  formoaus, 

Bab.  Mexico.     The  Cordillera  of  Cordova  (19,  Sumichrast). 

B.  Metathorax  as  in  Section  Ay  but  the  superior  edges  of  its 
hinder  2)lcite  not  so  much  elevated,  no  longer  form inrj,  in  the 
females^  distinct  teeth  behind  the  post-scutely  nor  even  eleva- 
tions separated  from  jfost'scutel  by  two  fissures,  lis  edges 
still  rather  distinct,  linear, 

a,   Metathorax  excavated:  edges  straight, 

89.  O.  Itlirbidi  Sauss.  (Fig.  15,  loa.)— Validim,  vald«  punctatofl; 
po.<t-scutello  creiiulato,  motniioto  perrugoso,  utrinqiie  angulato,  mnrgi- 
nibus  superis  rugoiii.s,  canthis  obliteratis,  vix  perspicnifl ;  abdominis 
secandi  seguieiiti  margiiie  profundu  canaliculato,  et  valde  rugoso. 
Caput  et  thorax  uigra;  ore,  clypeo.  orbitis  partim,  macula  frontalis 
auteniiarum  articulis  1-4,  pronoto,  macula  8ubalari,  scutellis,  tegulis, 
metanoti  augulis  pedibusque,  ferrugineis;  abdomine  ferrugineo,  seg- 
mentis  ochraceo-margiuatis ;  primo  et  secuudo  basi  incisure  nigr&;  alia 
ferrugineis. 

%  ,  Clypeo  polygonali,  truneato,  integro ;  frequenter  flavo. 

Odyn,  Iturhidi  Sadbs.  Rev.  Zool.  IX,  1857,  270,  %, 

Total  length,  15  mm. ;  wing,  12  mm. 

Size  and  form  of  0.  Doscii.  Head  and  thorax  cribrose  with 
coarse  punctures.     Post-scutel  strongly  creuulate.     Metathorax 
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very  rugose,  its  posterior  face  concaTe  and  striate;  its  borders 
not  trenchant  but  coarsely  punctured,  rugose,  and  forming  on 
each  side  a  dentiform  angle  rather  than  a  tooth ;  its  superior 
ridges  hardly  indicated,  especially  upon  the  summit,  where  they 
describe  on  each  side  a  little  arc,  but  without  being  at  all  termi- 
nated by  a  pyramidal  point.  Abdomen  silky;  the  1st  segment 
bell-shaped,  not  being  abruptly  terminated  anteriorly,  but  rounded, 
so  that  its  anterior  and  superior  faces  are  not  separated  by  a  ridge. 
Second  segment  short,  having  its  border  very  strongly  canali- 
culate, a  littl3  reflexed  and  very  coarsely  punctured ;  the  canal 
rugose,  and  slightly  widened  angularly  in  the  middle.  Margin 
of  the  following  segment  very  coarsely  punctured,  but  not  cana- 
liculate. 

Head  black.  Clypeus,  mouth,  and  border  of  the  orbits,  ferru- 
ginous. Antennae  black,  with  the  first  three  articles  ferruginous. 
Between  their  insertion  a  ferruginous  triangle.  Thorax  black. 
Prothorax,  a  spot  under  the  wing,  tegula3,  scutelli,  angles  of 
metathorax,  and  legs,  ferruginous.  Abdomen  ferruginous ;  all  the 
segments  bordered  with  obscure  yellow;  the  1st  and  2d  having  a 
little  of  black  at  their  base ;  this  color  profoundly  notched  with 
ferruginous,  and  forming  on  the  2d  segment  a  triangle,  and  on 
the  1st  a  lengthened  spot  in  the  form  of  a  bottle,  or  variable. 
These  colors  are  in  fact  quite  variable ;  in  certain  specimens  one 
sees  some  yellow  appear  on  the  clypeua,  on  the  border  of  pro- 
thorax,  on  the  post-scutel,  and  on  the  tibia3  ;  among  other  things, 
the  abdominal  segments  hardly  offer  a  yellow  cloud.  Wings  fer- 
ruginous. 

%.  Clypeus  polygonal,  as  wide  as  long,  truncate,  not  biden- 
tate,  ferruginous.     Hook  of  the  antennas  ferruginous. 

fVar.  The  ferruginous  parts  of  a  pale  red.  Clypeus,  month, 
frontal  spot,  a  line  on  the  scape  of  the  antennae,  yellow.  Ridges 
of  metathorax  a  little  less  effaced  ;  the  canal  of  the  border  of  2d 
segment  very  wide  and  shallow.  (Mesothorax  offering  two 
lateral  red  spots  a  little  before  the  tegulae.  Articles  2  and  3  of 
the  maxillary  palpi  slender.)    Cordova. 

The  maxillary  palpi  of  this  Odynerns  have  their  last  three 
articles  small,  but  not  small  enough  to  cause  it  to  be  placed  in 
the  genus  Ehynchium,  to  which  it  bears,  in  fact,  a  resemblance. 

Bess,  a,  diff, — It  is  very  near  to  the  0.  Querreri  and  Midalgi 
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Mexican  var.  (See  the  description  of  these  species.)  In  coJors 
it  wholly  resembles  the  Aiicistrocerus  lubercuUccps, 

Jt  has  a  greater  rehitiou  iu  form  to  the  O.  aruensiit,  but  it  is  a 
little  larger,  and  it  differs  from  it  by  the  border  of  the  2(1  segment, 
which  is  not  only  depressed,  but  very  subcanaliculate ;  and  by 
the  clypeus  %  which  is  entire,  not  bidentate,  but  rather  rounded 
on  its  anterior  border. 

Finally,  it  diflers  from  the  0.  dorsalis  Z  by  its  wings,  which 
are  not  violet;  by  the  border  of  the  2d  segment,  which  is  not  as 
distinctly  reflexed  us  in  the  O.  don<aUii,  and  by  the  summit  of 
the  melathorax,  which  does  not  offer  post-scutcllar  creuulate 
eminences.     The  palpi  are  also  a  little  more  slender. 

IJab.  The  hot  parts  of  Ml^\ico.  I  have  taken  4  S  of  this 
species  in  the  valley  of  Mextitlan,  and  the  var.  iu  Cordova. 

90.  O.  bidcns  Sauss.  (Fig.  14, 14<i.)— Validus,  in,L'«»r,  iiitidiis  ;  ir.eta- 
iioto  posticu  late  excavato,  acute  inarginato,  biileiitato  ;  clypeo  9  % 
apice  triincato,  liaud  biduntato ;  abdoniiiie  conico,  spar:«e  puiictato, 
niuri^inesegnienlorniii  2'-5'  deiisius  punctato;  proiioli  et  nietauoti  uiacu- 
lis  2,  post-scutello  abdomiuidi^ue  priuio  segmeuto  superiie,  albidis  ;  alia 
fus<ro-cyan*»is. 

%,  Clypeo  albido,  piincto  mandibularnm,  Bcapi  et  frontifi,  inacnlisqne  2 
traiisversis  in  becuudi  abdominis  seguieuti  ba^i,  albidis  ;  pedibus  albido- 
variis. 

a/^/i.  bidena  Sauss.  Rev.  de  Zool.  XXII,  1870,  58,  12. 

Total  length,  20  mm. ;  wing,  17  mm. 

9.  A  large  species.  Clypeus  covered  with  separated  points; 
its  extremity  abruptly  truncate,  not  bidentate,  and  without 
depression.  Head  large,  swelled  at  the  vertex,  shining,  and 
covered  with  separated  punctures.  Thorax  long,  square,  shin- 
ing, finely  punctured;  prothorax  hardly  reflexed,  not  angulate, 
slightly  retracted  before;  niesothorax  marked  with  four  grooves; 
post-scutel  bent,  transverse,  joining  in  the  truncation  of  the  meta- 
thorax,  but  notcrenulate.  Metathorax  presenting  a  great  striate 
concavity,  which  occupies  the  whole  width,  bounded  by  very 
sharp  ridges,  which  are  separated  from  the  post-scutel  by  a  groove, 
and  form  on  each  side  a  dentiform  lateral  angle.  AMonien  quito 
conical,  the  first  segment  wide,  truncate  before;  the  2d  quite  long; 
its  border  carrying  a  wide,  not  very  strong  band  of  punctures ; 
this  band  not  channelled,  but  flat,  as  if  planed ;  following  seg* 
meuts  punctured,  with  a  similar  band. 
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Iii.scct  of  a  shilling  black,  clothed  witii  a  Gne  grayish  pile ;  a 
gpot  behind  each  eye,  two  great  spots  on  the  prothorax,  two  on 
the  nictathorax,  post-scutel,  and  the  superior  face  of  the  first 
abdominal  Hogineut,  of  a  whitish  yellow  (the  band  of  tiie  first  seg- 
ment often  notched  with  black) ;   wings  of  a  deep  violet-brown. 

%.  Thorax  more  strongly  cribrose.  Clypeus  white,  wider  than 
long,  polygonal ;  its  inferior  border  straight  truncate,  not  biden- 
tate,  finely  bordered  with  black,  a  spot  on  each  mandible,  a  niiirk 
on  the  front,  another  on  the  scape  of  each  antenna,  a  dot  under 
the  wing,  whitish.  Antennae  terminated  by  a  brown  hook,  a  little 
rolled  at  the  end.  Second  abdominal  s<'gment  adorned  on  each 
side  near  its  base  with  a  transverse  whitish  spot.  Haunches, 
tibia),  and  knees  spotted  with  white.  First  abdominal  segment 
wholly  white  above. 

liois.  a.  dijj\ — This  Odynerus  astonishingly  resembles  the 
Monohia  quadride)iii^  and  it  is  rare  to  find  two  as  distinct  species 
which  offer  so  close  a  likeness.  The  0.  bidens  differs  from  the 
Monohia  quadridens,  by  its  maxillary  palpi  composed  of  six 
articles,*  and  its  labial  palpi  of  four  distinct  articUis;  the  fourth 
being  articulate;  by  its  clypeus.  which  is  ahrapthj  truncate  iu 
both  sexes,  and  neither  a  little  notched  nor  bidentate,  and  which 
is  not  excavated  at  tluj  extremity  with  the  female;  by  the  post- 
scutel,  more  truncate,  not  bimanimelonate,  and  by  the  very  dis- 
tinctly punctured  flat  band  of  the  i2d  segment;  by  the  white  spots 
of  the  metathorax  (a  character  ])robal>ly  of  little  stability). 

The  0.  4-8ectttH  has  a  livery  similar  to  the  0.  hideni<,  but  it 
possesses  neither  the  metathoracic  teeth,  nor  the  sharp  lateral 
ridges. 

Hub.  The  southern  United  iStates.  1  9  from  Florida  (B. 
Norton);  a  %  from  Tennessee  (K.  Falconet,  Freudenreich). 

0 bar r vat 1 071. — As  this  description  is  based  solely  on  one  indi- 
vidual of  each  sex,  it  may  not  a|)ply  to  all  specimens  l)rought  from 
localities  distant  from  each  other.  It  is  probable  that  the  male 
does  not  always  offer  the  very  singular  lateral  spots  of  the  2d 
segment. 

b.   Melnthorax  more  flat  ten  ed;  the.  xuprrior  e/ffjes  roughened^  not  acute, 

91*    O.   Alvaradi   Sauss. — Niet^r,   VHlntinns,   confortim   pnnctfttna  ; 
abdomiiie  t;onico,  aureo-seiicno,  niargiiiihus  cnisse  pniictatis  ;  iiietanoti 

'  The  maxillary  palpi  have  here  the  ordinary  form  which  they  assume 
among  the  Odyneri ;  the  articles  2,  3  are  not  slender ;  the  Gth  is  lengthened. 
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tnarginibns  bebetatis  at  supra  tenuiter  promiiiulis,  a  post-scutello  per 
eiiiarginationem  sejiiiictis;  cupitin  maculis,  linea  in  scapo,  pronoti  inar- 
giue  postico,  post-sen tello,  teguli?,  macala  pnualari  et  puncto  utrinqae 
iiictaiioti  sumiui,  margineque  regular!  segmentoruui  omnium  ab<ioininis, 
fulvo-ocliraceis ;  tibiis  et  tarsis  fHrrngineis  ;  alls  ferrugineis  ;  9  ^'l.vpoo 
l.iiH  piiiformi,  nigro  vel  superue  fascia  fulva;  q  late  iruuuatu,  bideutato, 
fulvo-riaveaceute. 

CV.yn.  Aharado  Sauss.  Rev.  de  Zool.  IX,  1857,  276. 

9.  Total  length,  14  mm.  ;  wing^  II  mra. 
%.  Total  length,  11  mm.;  wing,  8.5  mm. 

Size  moderate.  Clypcus  9  wide,  terminated  by  a  little  truncate 
or  bituljerculatc  point;  eribrose  with  strong  i)unctures.  Head 
and  thorax  rugosely  punctured.  Post-scutel  very  short,  truncate, 
crenulate.  Metathorax  very  rugose  above  ;  the  stria*  specially 
distinct  in  the  inferior  moiety,  the  superior  moiety  being  more 
smooth  and  punctured  ;  the  inferior  moiety  forming  a  fossette, 
separate  and  slightly  margined  superiorly.  Lateral  border  of 
the  concavity  rounded,  not  at  ail  trenchant,  the  latero-superior 
parts  coarsely  ])nnctured,  rugose  ;  nevertheless  one  sees  on  each 
side  a  little  spiniforni  angle  directed  laterally  and  on  the  summit 
a  trace  of  an  arcuate  ridge,  placed  a  little  within,  especially  among 
the  males;  superior  angles  %  forming  two  salients,  rugose  and 
blunted,  separated  from  tije  post-scutel  by  a  notch.  Abdomen 
conical,  like  satin,  with  golden  reflections,  having  the  border  of 
all  the  segments,  save  the  first,  quite  strongly  punctured;  but  the 
punctured  band  of  the  second  quite  wide  and  slightly  impressed. 

Insect  black,  clothed  with  tawny  hair.  Two  spots  on  the 
summit  of  the  clypeus,  another  behind  each  eye,  a  dot  on  the 
front,  and  a  line  under  the  scape  of  the  antennsB,  tawny.  The 
summit  of  the  clypeus  is  often  entirely  of  this  color,  as  well  as 
the  inner  border  of  the  orbits.  Posterior  margin  of  the  prothorax, 
wing  scales,  a  dot  before  the  wing,  post-scutel,  and  a  dot  on  each 
side,  on  the  summit  of  the  metathorax,  ferruginous  or  tawny. 
All  the  segments  of  the  abdomen  regularly  bordered  with  yellow- 
tawny  ;  the  first  more  narrowly  than  the  second.  Legs  black; 
tibite  and  tarsi  ferruginous.  Wings  washed  with  ferruginous,  a 
little  grayish  at  the  end. 

%.  Clypeus  as  long  as  wide;  its  inferior  margin  widely  trun- 
cate and  armed  with  two  little  teeth  separated  by  a  wide  straight 
border,  in  the  middle  of  which  is  often  a  third  indistinct  salient. 
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Clyppus,  a  line  on  the  mandibles,  and  the  line  on  the  scape  of 
the  antennae,  of  a  pale  tawny. 

Var.  No  spots  on  the  front  nor  on  the  metathorax. 

Bess.  a.  diff, — This  Odynerus  is  easily  recognized  by  its  livery 
and  its  velvety  aspect. 

It  differs  from  the  0.  Ouerreri  by  its  conical  abdomen  and  by 
the  superior  salients  of  the  metathorax ;  from  the  O./oraminatus, 
by  its  mctathoracic  concavity,  not  nearly  so  well  limited,  and  by 
the  salients  of  the  superior  angles,  which  are  not  sharp,  but  rugose, 
obtuse,  and  separated  from  the  post-scutel,  not  by  a  little  fissure, 
but  by  a  wide  notch.  By  its  livery  it  recalls  the  0.  otomitus, 
which  is  near  to  it,  but  differs  in  its  conical,  sessile  abdomen, 
having  the  first  segment  wide  and  truncate,  in  its  great  size,  etc. 

Hab,  The  hot  and  temperate  parts  of  Mexico.  (I  caught  4  % , 
2  9  in  the  valley  of  Mexlitlan.) 

C.  Hinder  plate  of  metathorax  no  longer  margined  superiorly 
by  sharp  edges;  the  superior  edges  blunted  and  effaced  by 
the  rugosities  of  the  later o-superi or  faces^  which  continue 
over  the  edges  down  on  to  the  posterior  face,  and  lose  them- 
selves in  its  concavity,  instead  of  being  separated  from  the 
hinder  face  by  the  sharp  edges.  (Lateral  angles  still 
existing.) 

93*  O.  arTensis  Sauss.  (Fig:,  l^t  16a.) — Medias,  niger,  grosse  pnno- 
tatus:  O.  dorsali  shnillimiiH  at  ininor;  ore,  macala  froiitali  et  poet- 
ocnlari  scapoqiie  snbtna,  rufis  vel  flavis;  proiioti  margiiie,  post-scutello, 
maculis  2  metanoti  abdominisqne  segmentis  10_30  vel  10-40  flavo- 
limbatis,  20-40  crassissime  punctatis  ;  primi  margine  atrinqae  auctoet 
rufo-vario,  pedibus  flavis,  basi  nlgris,  alls  fiimosis. 

9  •  Clypeo  valde  latiore  qnam  longiore,  truncato,  grosse  pnnctato,  uigro 
vel  riifo  ;  snperno  fascia  flava. 

% .  Clypeo  polygonal!  paulo  latiore  qnam  longiore,  flavo,  truncate,  apioe 
dentalis  2  distautibas  instracto. 

Odyn.  arvensis  Sadss.  Rev.  de  Zool.  XXI,  1869. 

9.  Total  length,  14,  12  mm. ;  wing,  11,  5-9  ram. 
% .  Total  length,  12,  5-9  mm. ;  wing,  9-7  mm. 

9.  Form  rather  near  to  that  of  0.  Boscii,  but  smaller.  The 
abdomen  a  little  more  conical;  the  2d  segment  shorter. and 
more  coarsely  punctured;   its  inferior  border  a  little  lamellate 
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and  truncate,  but  often  ai)peariug  slightly  bidcntate.  Thorax 
widened  before,  retracted  little  or  none.  Post-scutcl  crenulate. 
Metathorax  very  coarsely  rugose;  its  concavity  striate,  but 
cribroso  in  its  superior  raoiely  from  the  punctures  which  continue 
with  those  of  the  superior  face;  the  latero-superior  ridges  blunted, 
effaced ;  on  each  side  a  dentiform  angle  at  the  meeting  of  the 
lateral  and  inferior  ridges.  First  abdominal  segment  silky, 
smooth,  truncate,  and  a  little  rounded  at  the  base ;  the  2d  short, 
densely  punctured;  its  posterior  border  offering  a  wide  depressed 
zone,  widened  in  the  middle,  very  coarsely  cribrose,  as  well  as 
the  following  segments ;  at  times  a  little  channelled,  but  the 
border  not  turned  up. 

Insect  black.  Mouth  red,  with  a  yellow  spot  at  the  base  of 
the  mandibles;  superior  moiety  of  the  clypeus  yellow  or  red; 
inner  border  of  orbits  and  a  spot  behind  each  eye,  red  or  yellow; 
scape  of  the  antenna;  red,  with  a  black  line  above;  a  spot  on  the 
front,  yellow  or  red.  Anterior  border  of  prothorax  yellow,  often 
followed  with  red ;  tegulae  yellow  or  red,  post-scutel  and  a  spot 
on  each  side  of  metathorax  above,  yellow ;  segments  1-4  of  the 
abdomen  regularly  bordered  with  yellow ;  the  first  having  its 
border  on  each  side  widened  or  confounded  with  a  spot  or  oblique 
band,  yellow  surrounded  with  red,  which  leave  above  a  black 
trilobed  or  square  notch ;  often  of  red  on  each  side  or  bordered 
with  yellow.  .  Legs  yellow,  black  at  the  base.  Wings  smoky  or 
a  little  reddened  with  a  light  violet  reflection. 

Var.  a.  Clypeus  red,  with  a  yellow  band  on  the  summit. 

6.  No  red  on  1st  abdominal  segment. 

c.  Two  yellow  or  rod  dots  on  the  scutcllum  (Tennessee). 

d.  Prothorax  red,  bordered  with  yelh)w  (Missouri). 

The  crest  of  the  post-scutel  varies ;  sometimes  finely  crenulate 
and  continuous,  sometimes  dentate  and  notched  in  the  middle. 

%.  A  little  smaller.  Clypeus  polygonal,  yellow,  wider  than 
long,  truncate  on  its  anterior  border,  offering  a  very  small  tooth 
on  each  extremity  of  this  border;  its  apical  margin  a  little  pro- 
longed, so  that  the  polygon  is  not  regular,  the  inferior  borders 
forming  thus  a  larger  arc  than  the  superior;  hook  of  the  antennsB 
black  or  ferruginous ;  mandibles  and  ornaments  of  the  head  yel- 
low or  orange  ;  a  red  dot  on  the  flanks  before  the  tegulae  ;  often 
the  posterior  border  of  the  prothorax  red  and  a  little  of  red  about 
the   scutels;    latero-superior  borders  of  the  concavity  of  the 
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nictathorax  very  rugose,  coarsely  cribrosc.  Fifth  segment  often 
bordered  with  yelluw.  Willi  the  male  especially,  the  fossette  of 
the  metathorax  doea  not  reach  the  lateral  borders,  but  is  sepa- 
rated from  them  on  each  side  bv  a  band  hunched  and  cribrose  with 
great  i)its ;  the  superior  ridges  are  often  quite  well  defined. 

In  this  species  the  yellow  is  clear;  often  almost  orange. 
The  red,  the  black,  and  the  yellow  are  susceptible  of  changing 
places  in  the  varieties. 

Iic88,  a.  diff. — This  species  greatly  recalls  the  0.  dor  sails  and 
differs  from  it  by  its  clypeus  9  much  wider  than  long  and  more 
grossly  punctured ;  by  the  ch/peus  %  vider  than  long,  not  pro- 
longed at  its  anterior  extremity,  and  finely  bidentate ;  by  its 
smaller  size ;  by  its  less  obscure  wings ;  by  its  metathorax  less 
widely  concave,  becoming  rounded  and  convex  on  the  sides  of 
the  posterior  plate,  while,  as  with  the  0.  dorsalis,  the  concavity 
occupies  the  whole  width;  the  %  difiFers  by  the  absence  of  pyra- 
midal post-scutellar  eminences  formed  by  the  superior  termination 
of  the  ridges  of  the  metathorax,  and  which  exist  in  the  dorsalis 
%,  It  has  greater  relationship  to  the  O.  Bosvii  and  Hidalgi,  It 
differs  from  this  last  b}'  its  blunted  metathoracie  borders,  without 
salient  ridges ;  by  the  border  of  segments  2d,  3d,  which  is  im- 
pressed, rugose,  but  not  turned  up;  from  the  first  by  the  scutellum 
without  spots ;  by  the  shorter  2d  segment ;  the  3d  and  4th  more 
coarsely  punctured  ;  the  4th  and  5th  without  any  yellow  border. 

Hah.  The  United  States,  particularly  the  south.  I  possess 
some  individuals  from  Tennessee,  some  also  from  Kansas,  from 
Illinois  (Kennicott),  and  from  New  York  (E.  Norton),  7  ?,  10  ^. 

93*  0«  annectens  Sadsh. — Valid  as,  niger,  fuIvo-pilo»as,  clypeo  piri- 
foriui  flavo  4  inaculato,  apice  emaigiiiato ;  orbitis  partim,  pronoti  niargine 
antico,  tegnliH,  puiictis  2  i^rutolli,  2  inetanoti,  tibiis  et  tarsis,  flavU  ; 
abdominis  segnieiitiH,  lOsuperiie  flnvo,  nigro-miarginato,  2',  3'  niargine, 
crassissiuie  punctato,  anguste  flavo-limbato  ;  alis  nigro-violaceis.    9* 

Odyn,  annectens  Sachs.  Rev.  de  Zool.  XXII,  1870,  59,  14,  9. 

Total  length,  17  mm.  ;  wing,  15  mm. 

The  following  description  applies  to  an  insect  which  seems  to 
indicate  a  species  different  from  0.  dorsalis^  but  is  certainly  very 
embarrassing  by  its  similarity. 

9.  Size  and  form  of  0.  dorsalis ;  the  same  sculpture,  but  not 
quite  so  rough.     Clypeus  pyriform,  more  prolonged  than  in  0. 


0DYNERU8.  273 

dorsalis;  its  apical  margin  emarginatej  concave.  Mctathorax 
perhaps  a  little  more  depressed,  without  any  superior  ridges ;  its 
lateral  angles  very  prououueett,  compressed  horizontally.  First 
abdominal  segment  shorter  than  in  0.  dorsalis;  the  second  rather 
velutinous,  scarcely  punctate,  its  margin  more  coarsely  punctate 
(the  punctures  being  rather  holes),  but  not  so-  evidently  canali- 
culate as  in  0.  do7*salis. 

Insect  black,  with  fulvous,  velvety  hair.  Apez  of  mandibles 
and  base  of  scape  beneath,  ferruginous.  A  spot  on  base  of  the 
mandibles,  an  ovate  mark  on  both  sides  of  the  clypeus,  and  two 
others  near  the  apex,  inner  orbits  of  tlje  eyes  and  a  line  behind 
them,  two  triangular  niaculaj,  forming  the  anterior  border  of 
prothorax,  tegulue  except  their  base,  two  spots  on  scutellum  and 
two  on  mesothorax,  yellow;  1st  abdominal  segment  yellow  above 
with  a  trilobate  black  emargination;  a  narrow  border  of  segments 
2d,  3d  of  the  same,  yellow.  KncCvS,  tibia;,  and  tarsi,  yellow. 
Wings  dark  fusco-violaceous.  The  mandibles  and  palpi  are 
formed  as  in  0  dorsalts. 

Hah,  United  States  (Florida,  1  ?,  E.  Norton). 

94*  0«  anniilatus  Sat. — 0,  arvenai  affinis,  9  gracilior,  %  oapite 
m^jore,  valde  punctatus,  secundo  abdomiiiis  segmento  dense  pnnctato, 
margine  impresso,  crasse  punotato.  Niger  vel  ferrugineas,  mesonoto  et 
abdominis  segmentis  3-6  nigris ;  tegnlis,  pedibusqae  rufis ;  pronoti  et 
abdominis  segmentorum  margine,  post-scutello  metauoti  marginibus, 
subfnreis ;  primo  abd.  segmento  ntrinque  rufo  et  flavo  ornato ;  alis 
nebnlosis.  —  9»  Scapo,  oljpeo,  frontis  macalis,  rufis. —  Variat  oljpei 
fascia  nigra,  macnla  sabalari  raacnlisqne  2  seoandi  segment!,  rnfis  vel 
flavis. —  %  .  Cljpeo  polygonal  i ;  fronte,  scntellis,  macala  sabalari  flavis. 

Odyn.  annulatus  Sat,  Long's  Sec.  Exp.  ikppend.  29  (II,  348). — Say's 
Ent.  (Lb  Contb),  I,  235. — Sauss.  Et.  Vesp.  I,  232. — Cbbsson,  Amer. 
Ent.  Trans.  I,  1867,  380,  21. 

Rhynchium  annulatum  Sat,  Bost.  Journ.  I,  1837,  351,  4. — Saj^s  Ent.  (Lb 
Contb),  II,  765,  3.— Saoss.  Et.  Vesp.  Ill,  184. 

Odyn.  Dairdi  Sauss.  Revue  Zool.  X,  1858,  % . 

9 .  Total  length,  15  mm. ;  wing,  12  mm. 
%  ,  Total  lengXh,  10  mm. ;  wing,  8  mm. 

9.  Rather  slender,  densely  and  coarsely  punctate.     Clypeus 
broadly  pyriform,  strigate  punctate,  terminating  in  two  approxi- 
mate little  teeth,  separated  by  a  small  lamellar  edge.     Thorax 
subelongate.     Post-scutel   truncate,   very   tenuously  crenulate. 
18 
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Metathorax  vertically  truncate ;  concave,  bat  its  -margins  not 
ridged,  the  edges  being  quite  blunted  by  the  dense  punctuation. 
Abdomen  subconical,  rather  slender.  The  first  segment  smooth 
and  silky ;  the  second  very  short,  densely  punctate  everywhere, 
but  its  posterior  margin  having  a  broad  excavated  band  of  very 
coarse  punctures  ;  segments  3-4  very  coarsely  punctured. 

Black;  mandibles,  clypcus,  scape  of  the  antennae,  a' frontal 
mark,  and  a  large  spot  behind  the  eyes,  rufous.  Clypeus  often 
with  a  transverse  black  line  or  with  three  black  spots  in  a  trans- 
verse line.  Anterior  margin  of  prothorax  broadly,  the  posterior 
narrowly  rufous,  or  partly  sulphur-yellow ;  tegulse  yellow  and 
rufous,  often  a  yellow  spot  under  the  wing ;  post-scutel  yellow  ; 
lateral  margins  of  metathorax  rufous  or  yellow.  Abdomen  having 
its  first  four  segments  margined  with  yellow ;  this  color  often  pre- 
ceded by  a  little  of  rufous.  First  segment  black  in  middle  ;  its 
sides  rufous,  with  a  yellow  spot  fused  with  the  yellow  band. 
Second  segment  often  adorned  with  two  separate  rufous  spots. 
Legs  ferruginous  ;  coxae  blackish.  Wings  grayish  ferruginous, 
a  little  clouded  or  sometimes  even  with  violet  iridescence. 

Rufous  Variety. — Head  rufous,  except  the  vertex.  Prothorax 
and  feet  rufous.  Scutels  yellow,  or  rufous,  tinged  with  yellow ; 
mesothorax  black,  with  a  rufous  spot;  metathorax  rufous,  marked 
with  yellow.  First  and  second  abdominal  segments  rufous, 
margined  with  yellow;  the  second  with  two  yellow  maculae;  3-5 
segments  rufous,  margined  with  yellow;  6th  rufous.  Wings 
clouded  (Kansas,  New  Mexico). 

Various  Varieties. — This  is  quite  a  variable  species,  the  three 
colors  interchanging,  which  gives  numerous  combinations.  The 
Bcape  is  more  or  less  obscure  above.  The  spots  on  the  clypcus, 
under  the  wing,  on  the  second  segment,  are  often  wanting,  etc. 
The  yellow  ornaments  are  of  a  pale  sulphur-yellow. 

I  consider,  as  the  male  of  this  species,  specimens  from  Texas 
and  Louisiana,  which  last  constitutes  a  still  more  rufous  variety. 

%.  Head  large,  wider  than  high,  rufous,  with  black  vertex. 
Clypeus  broader  than  high,  regularly  octagonal;  its  anterior 
margin  straight,  having  two  insensible,  distant  teeth  at  its 
extremity.  Mandibles,  clypeus,  a  triangle  on  the  forehead  and 
Binos  of  the  eyes,  a  line  on  the  scape,  bright  yellow;  hook  of 
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the  antcnnse  and  flagclluin  beneath  rather  ferruginous ;  maeula) 
behind  the  eyes,  orange.  Thorax  shorter,  more  cubical.  Pro- 
thorax  rufous  margined  with  yellow  anteriorly.  Post-scutel  and 
angles  of  metathorax  yellow.  First  abdominal  segment  rufons 
above,  surrounded  with  yellow ;  the  mandible  often  black.  Second 
segment  having  its  marginal  impressed  band  much  impressed  and 
broad ;  segments  1-5  margined  with  yellow.  Coxa)  and  feet 
adorned  with  yellow  (Louisiana). 

Texan  Variety, — Prothorax,  scutels,  metathorax,  feet,  segments 
1,  2  of  the  abdomen,  rufous.  Disk  of  mesothorax  rufous  on  each 
side.  Border  of  prothorax,  a  dot  under  the  wing,  two  spots  on 
the  tegulae,  scutcl,  post-scutel,  edges  of  segments  1-6,  bright 
yellow ;  the  first  segment  having  on  each  side  a  yellow  spot 
smelted  with  the  marginal  fascia  (Texas). 

Mexican  Variety  ?. — Smaller.    Length,  13  mm. ;  wing,  10.5  mm. 

9.  Black;  mandibles,  scape  of  the  antennae,  forehead  and  tho 
parts  behind  the  eyes,  prothorax,  a  lateral  spot,  tegulae,  two 
maculae  on  disk  of  mesothorax,  scutel,  fee.t,  and  coxae,  rufous. 
Post-scutel  yellow.  Angles  of  metathorax  rufous  and  yellow; 
abdomen  rufous;  first  and  second  segment  with  a  black  portion 
in  the  middle  and  at  base;  all  the  segments  margined  with 
yellow;  the  first  band  fused  on  each  side  with  a  lateral  square 
yellow  spot,  and  the  2d  segment  having  on  each  side  a  yellow 
spot,  either  free  or  confounded  with  the  margin.  Anus  yellow. 
Wings  washed  with  fuscous,  with  a  golden,  rather  violet  reflec- 
tion; the  radius  ferruginous.  The  metathorax,  although  forming 
two  lateral  angles,  is  not  toothed ;  the  superior  part  of  its  poste- 
rior face  is  not  margined  on  each  side  by  an  oblique  ridge. 

Var,  Of  course  the  ferruginous  varies  into  yellow  and  vice 
versa,  and  the  black  is  more  or  less  developed. 

liess,  a.  ^iff. — This  species  resembles  O.  arvenais,  but  it  is 
more  slender  9;  the  male  has  also  a  more  transverse,  very  regular 
polygonal  clypeus,  while  in  arcensis  it  is  more  prolonged  at  its 
extremity.;  in  the  female,  the  clypeus  is  on  the  contrary  narrower 
than  in  arvensis.  The  post-scutel  is  not  as  strongly  but  quite 
delicately  crenulate.  The  metathorax  is  not  so  sharp,  and  it  has 
altogether  another  appearance.  It  approaches  quite  closely  to 
praiensis,  has  the  same  look,  but  differs:  by  its  2d  abd.  segment 
not  smooth,  but  densely  and  strongly  punctured  throughout;  by 
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its  rather  bidentate  me ta thorax ;  by  its  clypens  9  flattened)  not 
80  conyex,  %  shorter,  not  more  prolonged  below  than  above. 

In  the  Mexican  variety^  the  form  is  mach  as  in  0.  Cordovse, 
bat  it  is  larger ;  the  cljpeus  9  a  little  produced  at  its  apical  end ; 
head  and  thorax  very  coarsely  shagreened ;  the  second  segment 
of  the  abdomen  shorter,  its  margin  having  its  coarsely  punctured 
band  impressed  and  widened  in  the  middle. — This  var.  differs 
from  0.  fomiosus  by  its  larger  size,  its  clypeus  more  prolonged 
at  tip,  metathorax  not  bidentate,  and  darker  wings;  from  O. 
Hidalgi  and  llurhidi  by  its  smaller  size  and  metathorax  not 
acutely  margined  superiorly. 

Hah.  The  prairies  from  Missouri  to  Texas  and  New  Mexico. 
Mexican  Cordillera  (the  variety)  6  9,2^.  • 

95*  O*  Cl^pticus  Sat. — Rafus  ;  abdomine  flavo-trifasoiato ;  alls  in- 
fascatis. 

Odyn.  crypticns  Sat,  West.  Qnarterlj  Reporter,  II,  1,  1823,  80. — Saj's 

Entom.  (Le  Contr),  I,  1G8. 
Rhygchium  cryplicum  Say,  Bost.  Journ.  I,  1837,  384,  3, — Saj's  Entom. 

(Lb  Cokte),  705,  3.— Sadss.  Et.  Vespid.  Ill,  184. 

Total  length,  5  lines. 

Body  rnfous,  much  punctured;  vertex  and  origin  of  the 
antennae,  black  ;  antennae  dusky  at  tip ;  thorax  with  a  black  spot 
before  the  middle ;  scutel  bilobate,  with  a  longitudinal,  deeply 
impressed  line  ;  metathorax  concave  ;  wings  dusky,  paler  at  tip; 
tergum  with  three  yellow  bauds,  the  anterior  one  smallest  and 
subconcealed. 

Hah.  Arkansas. 

This  is  most  likely  a  pale  variety  of  0.  annulalus. 

• 

9S.  O.  snlfareus  Sauss.  (Fig.  18,  18a.)— 9  0.  arp<n.«flf  simillimns,  at 
metanato  minus  excavato;  niger,  sulfureo-multipictus  ;  ore,  clypeo  et 
facie  snlfurois;  ociilis  flavo-,  supra  rufo-niarginatis ;  antennis  fasolB, 
Bcapo  rufo;  pronoto  flavo,  anguHs  poaticia  rufla  ;  scutello  flavo-bimaca- 
lato;  post-scutello,  tegnlis  maculia  pleurarum  et  metanoti  angulis, 
Bulfareis,  abdomine  sulfureo,  segmentia  lo,  20  basi  et  in  medio  uigro- 
Bignatia ;  pediboa  ferrugiueo  et  anlfnreo  pictia ;  alia  ferrugineo-griaeia.   9  • 

Odyn,  sul/ureus  Sauss.  Revue  de  Zool.  X,  1858,  170,  9» 

Total  length,  12  mm. ;  wing,  9  mm. 
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Thorax  much  shagreencd  ;  post-scutel  finely  crenulate.  Mota- 
thorax  forming  two  lateral  angles,  its  excavation  only  occupying 
the  middle,  rounded,  strigosc;  the  rest  shagreened,  strongly 
punctured,  rounded,  without  sharp  edges.  Abdomen  conical, 
scarcely  contracted  at  base,  truncate  anteriorly,  but  without  a 
sharp  ridge,  rounded  at  base.  Second  segment  densely  punc- 
tured; its  margin  having  a  wide  impressed  band,  cribrose  with 
coarse  punctures ;  the  following  segments  similarly  cribrose. 

Black:  mandibles,  clyi)eus,  forehead,  and  orbits,  sulphur-yel- 
low; the  upper  part  of  orbits  black  or  brown-rufous;  frontal  sulci 
black.  Antennae  blackish;  the  first  segment  yellowish  or  rufous 
obscure  above.  Pronotum  widely  marginatc  with  yellow  ;  its 
posterior  angles  rufous  or  black;  a  spot  and  various  marks  under 
the  wing,  tegulae,  two  spots  on  the  scutel  and  sides  of  metathorax, 
yellow.  Abdomen  almost  wholly  sulphur-yellow ;  the  base  of 
first  segment  black  or  brown  on  its  anterior  face,  with  a  black 
pyriform  notch  on  the  superior  face  ;  the  2d  having  at  its  base  a 
black  macula,  constricted  in  the  middle  ;  the  following  segments 
twice  notched  with  black  or  brown.  The  coarse  punctures  of  the 
margins  having  their  ground-color  brown.  Anus  ferruginous  or 
yellow.  Feet  yellow  and  ferruginous.  Wings  tinged  with  ferru- 
ginous, cloudy  at  the  apex.  —  9.  Clypeus  broad,  pyriform,  wider 
than  long,  its  apex  a  little  produced,  truncate,  biangulate. 

Var.  The  black  i)art  of  the  body  brown  or  rufous. 

Probable  Variety. — The  yellow  ornaments  not  so  much  ex- 
tended; segments  1,  2  black,  with  a  wide  sulphur  margin,  widened 
on  the  sides ;  the  2d  with  two  lateral  triangular  maculae,  as  in 
0.  blandus. 

Bens.  a.  d/'ff. — It  has  quite  the  form  of  0.  arvensis;  the  meta- 
thorax is  a  little  more  flattened,  principally  on  the  sides  of  the 
excavation,  which  is  a  little  narrower.  It  differs  from  O.  cingu- 
latus  in  its  livery ;  these  species  are  much  the  same  in  their  forms. 
-^It  differs  from  0.  pratensis  by  its  biangulate  metathorax.  In 
the  livery  it  resembles  0.  blandus^  but  is  very  distinct  by  its  not 
angulate  metathorax,  its  not  crenulate  post-scutel,  its  smaller  and 
strongly  punctured  first  abdominal  segment,  its  narrower  clypeus 
and  its  small  size. 

Hab.  California  (9  Berton). 
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91^«  O*  formos^s  Sausb. — 0.  Cordova  conformia,  at  metathorace  dia- 
tincte  bideutato;  abdoiuine  inagis  conico;  uiger,  mandibalis,  olypeo, 
scapo,  capitis  macalis,  falvis ;  pronoto,  tegulls,  macala  eabalari,  macalis 
2  scatelli,  poet-scntello,  metanoti  angulis,  abdominis  segmentoram 
marginibus  (primi  limbo  atrinqne  cum  fascia  obliqua  conjanota),  pedi- 
busque,  flavis  vel  aurantio-variis ;  alis  aubferragineis,  apice  griseis. 

Odyn,  formosus  Saubs.  Rev.  de  Zool.  XXII,  1870,  59,  15,  J. 

Total  length,  10  mm. ;  wing,  8  mm. 

5.  Size  and  form  nearly  as  in  0.  Cordovae,  but  the  metathorax 
has  its  angles  on  each  side  produced  into  a  distinct  tooth  ;  the 
cavity  not  at  all  limited,  not  margined  superiorly  on  each  side 
by  a  little  oblique  ridge ;  the  abdomen  quite  conical,  the  first 
segment  as  broad  as  the  second,  and  more  sharply  truncate  at 
base  ;  the  punctured  marginal  band  of  the  2d  segment  decidedly 
impressed,  a  little  widened  in  the  middle. 

Black  ;  mandibles  and  feet  rufous  or  orange.  Clypeus,  frontal, 
ocular  and  post-ocular  maculai,  yellow  or  rufous.  Antenna) 
black ;  scape  yellow,  a  little  obscure  above.  Prothorax,  a  spot 
under  the  wing,  tegul®,  two  spots  on  the  scutel,  post-fecutel, 
angles  of  metathorax,  and  margin  of  all  the  abdominal  segments, 
yellow  or  rather  orange  ;  the  fasciie  wide ;  that  of  the  first  seg- 
ment fusing  into  two  oblique  lateral  bands,  which  make  nearly 
an  anterior  interrupted  fascia,  sometimes  rufous.  Anus  rufous 
or  yellow.     Wings  rather  ferruginous;  the  apex  clouded. 

Var.  A.black  spot  on  the  posterior  angles  of  prothorax.— A 
yellow  fascia  on  scutel. 

Bess.  a.  diff. — This  does  not  seem  to  be  a  variety  of  0.  Cor- 
dovse.  It  has  the  same  livery  as  O.  Boscii,  turpis,  violestus, 
but  a  quite  differently  shaped  metathorax;  it  is  also  smaller  and 
more  slender,  nearly  one-half  smaller  than  the  first.  It  resembles 
().  suIfureuSf  but  its  livery  is  not  so  rich  nor  so  pale ;  the  clypeus 
is  not  so  much  produced,  the  size  smaller.  It  is  allied  closely 
fi^lso  to  O.  annulatus,  although  smaller  and  with  a  metathorax 
not  so  much  flattened  behind.  Comp.  also  O.  annulatus  (Mexi- 
can  variety). 

Hah,  The  temperate  parts  of  Mexico.  Oriental  Cordillera  4 
9  (Sumichrast). 

98*  0«  spectaliilis  Saubs. — Niger,  gracilis ;  oapite,  tliorace  abdoml- 
ni$que  segmentornm  2^-5' margine  dense  punotatis ;  metanoto  rotan- 
dato,  utriuque  valde  angulato ;  abdomiue  subconico ;  olypeo,  antennls 


0DYNERU8.  279 

basi,  capitis  maoulis,  thoracis  margine  antico  late,  macula  snbalari, 
tegulis,  scuttillis,  mntathorace  nlrinque,  abdominis  segraeiitoruni  mar- 
ginibus,  ano  pedibusque,  Haro-aurantiis,  fascia  V  segmeuti  utrinque 
auota  9  • 

Od^n.  spectabilis  Sadss.  Rftvue  de  Zool.  XXII,  1870,  60,  16,  J . 

Total  k'Dgth,  9  mm. ;  wings,  7  mm. 

Slender.  Head  and  thorax  rather  coarsely  and  densely  sha- 
greened.  Thorax  square.  Post-scutel  crenulate,  metathorax 
rather  flattened  behind,  forming  on  each  side  a  strong,  acute 
angle  looking  outward,  which  makes  the  posterior  p(irt  of  thorax 
square,  the  middle  of  the  hinder  face  a  little  excavated,  rather 
rugose,  but  the  cavity  not  margined;  the 'rest  quite  rugosely 
punctured,  reticulate.  Abdomen  nearly  conical,  smooth,  silky; 
the  2d  segment  finely  punctured,  but  its  margin  and  those  follow- 
ing strongly  punctured. 

Black.  Antennae  black-ferruginous,  with  the  first  three  joints 
ferruginous.  Mandibles  rufous.  Clypeus,  a  frontal  triangle,  an 
ocular  and  post-ocular  large  macula,  prothorax  anteriorly,  spot 
under  the  wing,  tegulae,  scutel,  post-scutel,  angles  of  mesothorax 
and  margin  of  all  the  abdominal  segments,  yellow,  rather  orange  ; 
the  yellow  margin  of  1st  segment  fused  with  two  large,  lateral 
angular  yellow  maculae ;  anus,  feet,  even  the  coxae,  orange-yellow. 
Wings  washed  with  ferruginous;  the  radial  cell  cloudy. 

9 .  Clypeus  wide,  rather  lozenge-shaped,  with  its  apex  truncate, 
bianguhvte. 

Var,  The  last  abdominal  segments  rufous. 

Bens.  a.  diff. — Recalls  the  0.  bacuensis  by  its  appearance,  but 
is  very  distinct  by  its  broad  clypeus  9 ,  its  crenulate  post-scutel, 
angulate  metathorax,  and  conical  abdomen,  etc.  From  0.  ciibemns 
and  allies  it  differs  by  its  more  slender  form  and  metathorax  with- 
out acute  superior  edges. — From  0.  formosus,  by  a  larger  size 
and  less  slender  form.  If  it  was  not  as  small  again,  it  would 
agree  perfectly  with  the  description  of  0.  apicalis  Cress.  It 
may  be  a  small  variety  of  this? 

Eab.  Cuba  (1  ?,  Dr.  Gundlach). 

99*  O.  apicalis  Crrsson. — Niger ;  clypeo,  mandibulis,  fa?c!a  frontali, 
antennis  basi,  pronoto,  tegulift,  macula  sabalari,  scntelh's,  metathoraoe 
utrinque ;  pedib.is  abdominisque  segmentorum  1-3  margine,  flavis ; 
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primo  Begmeuto  sapeme  flavo,  disco  nigro ;  aegmentia  4-6  rafis ;  alis 
fasco-hyaliuis. 

(Xdyn,  apicalis  Cbesson,  Philad.  Eut.  Proo.  IV,  1865, 161. 

9  .  Total  length,  6  lines  ;  expanse  of  wings,  10  lines. 
%,  Total  length,  4.5  lines  ;  expanse  of  wings,  7.5  lines. 

9.  Opaque-black.  Head  and  thorax  deeply  and  closely  punc- 
tured, the  former  broader  than  the  thorax,  rather  short;  a  broad 
transverse  band  on  the  front,  filling  up  the  sinus  of  the  eyos  and 
deeply  indicated  above  the  insertion  of  each  antenna ;  the  broad 
posterior  orbit  and  the  clypeus,  yellow,  sometimes  strongly  tinged 
with  ferruginous,  sometimes  yellowish  at  the  base;  clypeus 
depressed,  rhomboidal,  the  extreme  tip  truncate.  Antennae 
black,  the  two  basal  joints  ferruginous.  Thorax:  prothorax  yel- 
low above,  tipped  with  dull  ferruginous  just  before  the  togulae ; 
pleura  somewhat  sericeous,  with  a  large,  rounded  yellow  spot 
beneath  the  tcgulae;  scutellum  with  two  large,  quadrate,  yellowish 
marks,  nearly  confluent ;  post-scutellum  yellowish  ;  metathorax 
finely  and  transversely  striated,  deeply  excavated  on  the  disk, 
with  a  large  yellowish  mark  on  each  side,  covering  the  lateral 
angles,  which  are  rather  prominent  and  obtuse ;  tegula?  yellowish, 
with  a  ferruginous  dot  on  the  middle.  Abdomen  ovate,  basal 
segment  nearly  equal  in  wMdth  to  the  second ;  remaining  segments 
gradually  tapering  to  the  tip,  and  more  deeply  and  densely  punc- 
tured than  the  basal  segments;  first  segments  rounded  at  base 
without  suture  or  carina,  the  apical  margin  confluent,  with  a 
large  angular  mark  on  each  lateral  margin,  yellowish ;  apical 
margin  of  the  second  and  third  segments  (broader  on  the  second 
segment),  yellow ;  that  on  the  third  somew^hat  tinged  with  ferru- 
ginous; remaining  segments,  above  and  beneath,  dull  ferruginous; 
beneath,  the  apical  margins  of  the  second  and  third  segments  are 
narrowly  yellowish,  more  or  less  sinuate  on  each  side  anteriorly. 

%,  Smaller,  the  markings  of  the  face  tinged  with  ferruginous; 
the  basal  joint  of  the  antennae  yellow  within,  with  a  black  line 
above,  the  apical  joint  ferruginous  and  hooked ;  the  yellow  of 
the  prothorax  not  continued  all  the  way  to  the  tegula3,  being 
interrupted  with  black ;  fourth  segment  of  abdomen  black,  with 
the  apical  margin  above  and  beneath,  "narrowly  yellowish ; 
remaining  segments  obscure  yellowish-ferruginous,  more  or  less 
dusky  at  base ;  beneath,  the  second  segment  with  a  yellow  spot 


0DYNERU8.  281 

on  each  side  of  the  middle.  Legs  yellowish  ;  the  femora  except 
tips  beneath,  the  tibiaj  beneath,  and  most  of  the  tarsi,  pale  ferru- 
ginous. Wings  subhyaline,  faintly  tinged  with  fuscous ;  honey- 
yellow  along  the  costa,  with  the  marginal  cell  almost  entirely 
fuscous. 

liess.  a,  diff. — Allied  to  0.  cubensiSy  by  its  livery,  but  the  face 
is  much  broader,  and  the  basal  segment  of  the  abdomen  is 
differently  marked,  rounded  anteriorly,  not  truncate,  with  a  sharp 
edge.     It  differs  also  by  its  hooked  antenna),  in  the  male. 

I  do  not  know  this  Odynerus,  which  seems  most  closely  allied 
to  0.  speclabiliSy  but  much  larger.     Compare  this  species. 

Hab,  Cuba  (Mus.  of  the  Am.  Ent.  Soc,  Philadelphia). 

2.  Posterior  plate  of  metathorax  orbicular  or  more  or  less 
roundedf  not  forming  on  each  side  a  distinct  dentiform 
angle}  (Thorax  rather  attenuate  posteriorly,  abdomen 
conical  or  ovate-conical.) 

A.  Posterior  plate  of  metathorax  still  margined  with  a  sharp 
edge,  salient  in  its  superior  part^  and  forming  on  each  side 
of  the  summit  a  tooth  or  elevation,  separated  from  the  post- 
sculel  by  a  fissure  (sometimes  very  small), 

a.  The  concavity  deep,  excavated,  with  salient  ridges.    Abdomen  conical;  its 

base  sharply  truncate. 

lOO.  O.  turpis  Saudis. — Niger,  thorace  crassissime  panotato ;  clypeo 
lato,  piriformi ;  metanoto  attenuato,  extus  rugosissimo,  postioe  in  fove- 
olam  ovalem  valde  excavate,  Isevi,  hand  biangalato,  sed  can  this  arcuatis 
acatis  margiuato,  uouuuuq'uam  supra  paeue  deiitem  post-scatellarem 
efBcientibus ;  abd.  2^  sogmenti  margine  panctato  sed  baud  impresso  ; 
clypeo  Rnmmo  roaculis  2  vel  fascia,  orbitaram  marginibns  partim, 
macula  frontali,  scapo  subtus,  pronoti  et  abd.  Hegmentorum  IMl*  margine, 
niacnia  subalari,  tegulis,  Rcntelli  et  metanoti  macnlis  2,  post-scntello 
pedibusque,  aurantiacis  ;  alis  ferrugineo-fusco  nebulodis. 

Odyn,  tujrpis  Sauss.  Revue,  Zool.  XXII,  1870,  60,  17,  9. 

Total  length,  13  mm. ;  wing,  11  mm. 


1  Sometimes  there  is  fftill  an  indication  of  two  angles  or  evep  a  small 
tooth  (0,  foraminatus,  0.  leucnmelns),  in  the  species  in  which  the  poste- 
rior plate  of  metathorax  is  more  or  less  angulate. 
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9.  Insect  very  coarsely  puDctured,  recalling  the  0.  Boscii,  but 
more  coarsely  eribrose  and  more  retracted  on  the  metathorax. 
Clypeus  pyriform,  wide,  punctured,  rather  wider  than  long. 
Post-scutel  feebly  creuuhite.  Concavity  of  the  metathorax  occu- 
pying all  its  width,  rounded,  notably  wider  than  high,  excavated, 
finely  striate  and  smooth  as  far  as  the  borders;  these  are 
extremely  trenchant^  but  not  forming  spiniform  lateral  angles; 
thess  ridges  above  all  very  salient  on  the  summit,  where  they 
often  terminate  in  a  dentiform  or  lamellar  salient,  separated  from 
the  post-scutel  by  a  strong  notch.  The  external  lateral  surfaces 
of  the  metathorax  very  rugose.  Abdomen  conical  truncate,  at 
the  base  having  a  sharp  ridge;  the  border  of  the  second  and  fol- 
lowing segments  quite  strongly  punctured;  but  that  of  the  2d 
not  sensibly  depressed. 

Insect  black,  clothed  with  tawny  hair.  Mandibles  and  at  times 
the  end  of  clypeus,  red.  Two  spots  or  an  arc  at  the  summit  of 
clypeus,  a  spot  on  the  front,  nnother  behind  each  eye,  and  the 
inner  bordering  of  the  orbits,  as  well  as  a  line  on  the  scape  of  the 
antennae,  yellow.  Border  of  the  prothorax,  a  spot  under  the 
wing,  teguliB,  two  spots  on  the  scutel,  two  others  on  the  summit 
of  the  metathorax  and  post-scutel,  yellow ;  segments  1-4  of  the 
abdomen  bordered  with  the  same  color;  the  first  border  widened 
on  the  sides ;  logs  yellow,  the  base  black.  Wings  transparent, 
washed  with  brown-ferruginous.  The  yellow  of  the  ornaments  is 
almost  orange;  it  often  passes,  without  doubt,  into  red. 

Var.  One  specimen  has  its  ridges  blunted  at  the  beginning  or 
where  the  lateral  angles  would  be,  if  they  existed,  but  their 
summit  always  forms  a  trenchant  prominence. 

%.  Unknown. 

Bess.  a.  diff, — This  species  is  allied  to  the  0.  Boscii,  arvensis, 
Hidalgi,  by  the  distribution  of  the  colors.  It  has  like  the  0. 
Boscii  the  scutel  spotted  with  yellow,  and  like  the  other  species 
the  post-scutel  yellow.  But  it  is  distinguished  clearly  from  these 
species:  1st,  by  its  retracted  metathorax,  not  laterally  bidentate, 
in  consequence  of  the  rounded  posterior  plate  (not  squarely  cut), 
o/  which,  however,  the  ridges  are  very  sharp  and  quite  arcuate 
(and  not  more  or  less  straight  or  oblique  as  \n  the  species  cited); 
2d,  by  the  border  of  the  2d  segment,  which,  although  punctured, 
is  not  depressed,  and  less  reflcxed. 
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From  other  allied  si)€cie8  with  similar  livery,  or  adorned  with 
red,  it  always  differs  by  its  very  sharp  metathoracic  ridges.  (See 
especially  the  0.  moleHtua^) 

The  great  number  of  these  species  all  having  similar  livery 
renders  their  distinction  very  difficult,  so  that  one  needs  to  be 
familiar  with  the  details  of  the  forms,  above  all  with  those  of  the 
metathorax,  which  furnish  certain  very  distinctive  characters. 

Hah.  The  United  States.  2  9  taken  in  Tennessee.  Sent  by 
E.  Fr.  Falconnet. 

lOl.  O.  Hffegacra  Lepel. — Niger,  valde  pnnctatns;  metanoti  foveola 
rotuiidata,  striata,  utriiique  inernii.  Bed  cantliis  elevatis  acutissiinis  niar- 
ginata;*his  supra  in  dentes  2  excarrentibus,  a  post-scutello  perflssuram 
sejunctis  ;  macula  frontali  et  post-oculnri,  pronoti  et  abdominis  segnien- 
toram  1',  2^  margiue,  primi  utrinque  aucto,  macula  subalari  et  post- 
soutello,  luteis  ;  alis  fusco-cyaneis. —  9*  Clypeo  piriformi  nigro,  fascia 
arcuata,  vel  maoulis  2  luteis. —  %,  Clypeo  lato,  albido,  margine  trim- 
cato,  atro ;  scapo  fascia  albida. 

OJyn.  Mrga>.ra  Lepkl.  St.  Farg.  Hymen.  II,  C3fi,  21  (1841).— Sausb.  Et. 
Vespid.  I,  181,  74;  pi.  xvii,  fig.  11,  9> ;  III,  232. 

9 .  Total  length,  15  mm. ;  wing,  12  mm. 
% .  Total  length,  11  mm. ;  wing,  9  mm. 

9.  Cljpeus  pyriform,  longer  than  wide,  cribrose  with  coarse 
points,  terminated  by  a  very  small  border,  at  times  smooth  and 
lamellate,  and  appearing  a  little  bidentato.  Thorax  retracted 
on  the  metathorax.  Head  and  thorax  densely  cribrose.  Post- 
scutel  truncate,  offering  a  subcrenulate  ridge.  Metathorax 
rugose,  having  its  lateral  ridges  blunted ;  its  posterior  plate 
concave,  striate,  and  a  little  punctured  on  its  borders ;  form 
rounded,  but  wider  than  long;  bordered  with  sharp  ridges,  but 
not  forming  any  lateral  spiniform  angles. 

These  ridges  a  little  crenulate ;  their  summit  separated  from 
the  post-scutel  by  a  narrow  fissure.  Abdomen  densely  punctured, 
abruptly  truncate:  at  its  base  a  sharp  ridge;  the  border  of  the  2d 
and  the  following  segments  very  coarsely  cribrose,  but  the  border 
of  the  2d  without  any  depressed  zone. 

Insect  black,  clothed  with  a  grayish  pile.     A  spot  on  the 


1  The  ornaments   are  too  yellow   on  this  figure  in  a  number  of  the 
copies  of  this  work. 
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mandibles,  ao  arc  or  two  spots  on  the  summit  of  the  clypeos,  a 
dot  on  the  front  and  another  behind  each  eye,  the  border  (retracted 
in  tbc  middle)  of  pronotum,  a  spot  under  the  wing,  post-scutel, 
often  a  dot  at  the  wing  scale,  and  the  border  of  the  first  two 
segments  of  the  abdomen,  of  a  whitish-yellow ;  the  border  of  the 
first  segment  widened  on  the  sid'^s ;  often  tri-emarginate.  Wings 
of  a  brown-violet;  tarsi  brownish. 

Var.  a.  Beneath  the  scape  a  ferruginous  or  whitish  line;  the 
3d  abdominal  segment  adorned  with  a  whitish  edging. 

b.  Clypcus  and  antenna?  wholly  black. 

c.  Tibia3  marked  with  white  on  their  outer  border  (Illinois). 
%.  Smaller.     Clypcus  polygonal,  slightly  prolonged  at  the  end 

and  truncate,  subbidcntate,  its  color  whitish,  with  the*  inferior 
borders  black;  hook  of  the  antennae  great;  on  the  scape  a  \yhite 
line.  Metathoracic  ridges  salient  on  the  summit,  terminated 
behind  the  post-scutel  by  a  more  elevated  pyramidal  tooth. 

Var.  The  ornaments  passing  into  sulphur-yellow. 

EesH.  a.  diff. — This  Odyncrus  is  easily  recognized  by  its  whitish 
ornaments.     In  likeness  it  resembles : — 

1.  The  0.  bidhis  and  the  3Ionobia  i-denc,  from  which  it  is 
distinguished  easily  by  its  small  size,  by  tlvc  absence  of  lateral 
teeth  on  the  metathorax,  by  the  cribrose  thorax,  and  the  rugose 
metathorax,  etc. 

2.  The  0.  i-sedus,  from  wiiich  it  separates  itself  by  its  liverj 
and  its  quite  differently  formed  metathorax. 

3.  The  0.  leucomelas,  from  which  it  differs  by  the  livery  of 
its  abdomen,  by  the  whitish  band  of  Its  1st  segment,  widened  on 
the  sides,  by  its  abdomen  truncate,  with  a  sharp  ridge  at  the  base; 
by  its  metathorax  with  elevated  borders;  by  its  violet  wings. 

4.  The  Ancistrocerus  albojyhalercUus ;  from  which  it  differs  by 
its  livery  and  by  the  absence  of  a  suture  on  the  first  abdominal 
segment. 

In  the  distribution  of  colors  it  approaches  the  0.  foraminatv^ 
and  allies. 

Ilab.  The  United  States.  Carolina,  jTennessee,  Illinois  (Ken* 
nicott),  Florida  (Norton),  8  2,  11  ^. 
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b.  Posterior  plate  of  metn thorax  less  excavated;  its  marginal  edges  hut  slightly 
salient,  although  still  sharp.  Abdomen  ovate-conical^  slightly  attenuated 
at  base. 

103.  O.  foraminatus  Sauss. — Niger,  confertim  pnnctatns;  metanoti 
rugosi  foveola  rotundata,  striata,  utrinque  inermi,  mUrginibiis  rotun- 
datis,  hand  acutis,  superne  tantum  iu  dentem  veiticalem  excurrentibns, 
a  post-scutello  per  fissiiram  sejuuotnm;  macula  frontali  et  post-oculari, 
linea  in  scapo,  pronoti  et  abdominis  segmentomm  margiuibus,  tegnlis, 
post-scutello,  macula  snbalari,  tibiis  tarsisque,  sulfureis ;  alis  diapbanlH 
fnscescentibus. —  9*  Clypeo  piriformi,  biangulato,  nigro,  supra  fascia 
arcuata  flava. —  %  .  Clypeo  polygonali,  vix  emarginato,  flavo« 

9.  Total  length,  13  mm.  ;  wing,  11  mm. 
%.  Total  length,  11  mm. ;  wing,  10  mm. 

Odyn.  foraminatus  Sauss.  Et.  Vospid.  I,  180,  73,  9>  (1852)  ;  III,  232. 
Odyn,  rugosus  Sauss.  Ibid.  I,  179,  72,  %  (1852). 

9.  Smaller  than  the  0.  Megaera.  Clypeus  pyriform,  longer 
tban  wide,  strongly  punctured,  terminated  by  a  little  straight 
border,  the  angles  of  which  are  formed  like  two  little  teeth. 
Thorax  having  almost  the  same  form  as  in  the  0.  Megsera, 
although  a  little  narrower;  the  head  and  the  thorax  strongly 
punctured.  Post-scutel  finely  crenulate.  Metathorax  rugose ; 
its  concavity  striate,  rounded,  being  scarcely  bordered,  but  its 
borders  blunted  by  punctures  which  arc  continued  with  those  of 
the  superior  face  of  the  metathorax;  one  sees,  however,  the 
superior  ridges  slightly  defined  on  each  side ;  all  on  the  summit 
forming  a  little  vertical  and  sharp  tooth  placed  on  each  side 
behind  the  post-scutel  and  separated  from  this  last  by  a  fissure. 
Lateral  faces  of  metathorax  finely  rugose,  becoming  coarser 
toward  the  posterior  border.  Abdomen  densely  punctured,  not 
being  conical  as  in  the  preceding  species,  but  rather  ovalo-conic, 
widening  slightly  as  far  as  the  extremity,  or  as  far  as  the  middle 
of  2d  segment;  the  first  segment  rounded,  though  truncate;  a 
little  widened  behind.  The  border  of  2d  and  the  following  seg- 
ments very  coarsely  punctured;  that  of  the  2d  a  little  depressed, 
but  not  ofTcring  a  clearly  defined  impressed  zone  ;  the  punctures 
gradually  augmenting  in  size ;  the  following  segm'ents  cribrose 
with  great  pits. 


1  Erratum.     Line  7th  from  the  bottom,  in  place  of:  /cussonj  read  :  post' 
^cusson. 
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Insect  black,  clothed  with  a  brownish  or  grayish  pile.  A  spot 
on  the  summit  of  the  mandibles,  an  arcuate  baud  or  two  spots  on 
the  summit  of  clypeus,  a  spot  on  the  front,  another  behind  each 
eye,  a  line  on  the  scape  of  antennae,  a  narrow  line  on  the  anterior 
border  of  prothorax,  tegula),  a  spot  under  the  wing,  post-scutel, 
knees,  tibia?,  and  tarsi,  yellow.  The  first  four  or  five  segments 
of  the  abdomen  regularly  bordered  with  yellow ;  the  border  of 
the  first  confounded  on  each  side  with  a  spot  or  an  oblique  lateral 
line.  Wings  transparent,  smoky,  with  some  violet  reflections; 
nervures  brown.  A  red  or  brown  dot  on  the  wing  scales.  (The 
wings  are  at  times  slightly  ferruginous.)  The  last  article  of  the 
tarsi  at  times  brown. 

Var.  a.  Two  yellow  dots  on  the  superior  faces  of  metathorax, 
placed  on  each  side  of  the  post-scutel  (Tennessee). 

b.  Often  two  yellow  dots  on  the  scutcl  and  the  lateral  spots 
of  the  first  segment  lengthened,  oblique  (Illinois). 

%.  Smaller.  Clypeus  yellow,  pol3'gonal,  as  long  as  wide, 
terminated  by  a  slightly  concave  border,  appearing  bidentate  if 
looked  at  beneath.  A  yellow  line  on  the  mandibles.  Hook  of 
the  antennae  ferruginous  beneath.  Last  article  of  tarsi  often 
black.     The  intermediate  thighs  often  varied  with  yellow. 

Var,  Frontal  and  post-ocular  spots  almost  nothing.  Border- 
ings  of  fhe  abdomen  very  narrow.  Wings  hyaline.  In  the  two 
sexes  the  superior  teeth  of  the  metathoracic  ridges  are  often  but 
little  developed,  indistinct,  or  even  wanting.  One  also  remarks 
variations  in  the  punctuation  of  the  border  of  the  concavity  of 
the  metathorax.  The  extremity  of  the  clypeus  is  often  hollowed 
by  a  fossette  which  gives  it  the  appearance  of  being  notched  and 
bidentate. 

Bess.  a.  diff. — This  species  has  the  same  distribution  of  colors 
as  the  0.  Megsera,  but  its  ornaments  are  of  a  lively  yellow  and 
not  whitish.  Besides,  the  abdomea  is  less  conical ;  the  clyp*feos 
9  has  its  angles  more  salient  and  the  metathorax  is  not  bounded 
by  distinct  and  trenchant  ridges  without.  The  two  superior 
teeth  of  the  metathorax  are  as  strong  as  they  arc  well  developed. 
The  wings  are  les^s  obsoure. 

The  0.  foraminatus  somewhat  recalls  also  the  Ancistrocerus 
campestris. 

Finally,  it  resembles  in  so  striking  a  manner  the  0.  trilobun 
Fabr.,  that  one  will  be  tempted  to  take  it  for  an  American  variety 


0DYNERU8.  287 

of  this  species  so  common  in  Asia  and  Africa;  but  the  clypcas 
is  always  wider,  the  abdomen  is  less  coarsely  and  more  densely 
punctured,  the  Orst  abdominal  segment  does  not  offer  the  spot 
trilobate  with  black  peculiar  to  this  species,  and  the  border  of 
the  2d  segment  is  more  coarsely  cribrose. 

Hab.  The  United  States,  from  Tennessee  as  far  as  Canada. 
Tennessee  (E.  Fr.  Falconnet),  Illinois  (Walsh.  Keunicott),  New 
York  (E.  Norton),  Pennsylvania  (Rathvon,  Ilaldeman),  Connec- 
ticut (E.  Norton),  Wisconsin.     It  9,  20  ^. 

103.  O.  ieucomelas  Safrs.  (Fig.  10, 19a.)~Niger,  pniictatus,ciue- 
reo-hirtus ;  tborace  postice  atteiinato  ;  abdomine  ovato-conico ;  metanoti 
foyeola  sat  planata,  striata,  utrinqae  Bubangalata,  inarginibas  superis 
tenaiter  acutis,  rectis,  sapra  in  dentem  acutum  terminaliti,  a  post-sca- 
tello  perfissuram  sejiinetum;  cljpei  5  macalis  2  vel  fascia,  puncto  fron- 
tali  et  post-oculari,  pronoti  et  abdomiuis  segmentorum  limbo  angaste, 
post-scutello,  tegulistibiisqueextnfl, albidis  ;  alis  sabhyalinia. —  %.  Cly- 
peo  bidentato,  ore,  antennaram  scapo  sabtus  pedibasque  partim,  sal- 
fureis. 

Odyn,  leucomtlat  Sauss.  Et.  Vespid.  Ill,  225,»  131  (1854). 

9.  Total  length,  14  mm.;  wing,  10  mm. 
%  .  Total  length,  9  mm.  ;  wing,  7.5  mm. 

9 .  A  little  larger  than  the  0.  foraminatus,  but  the  abdomen 
is  a  little  more  ovate-conic,  the  first  segment  a  little  narrower. 
Clypeus  pyriform  or  rounded,  strongly  punctured,  terminated  by 
a  very  little  biangulate  border.  The  whole  insect  finely  punc- 
tured; thorax  slightly  depressed,  widened  in  the  middle,  retracted 
behind ;  post-scutel  finely  crenulate.  Truncation  of  metathorax 
occupying  its  whole  width,  but  the  posterior  plate  slightly 
concave,  quite  flat,  in  form  angulate-rounded,  equally  striate 
throughout,  forming  on  each  side  a  rounded  angle,  at  times  slightly 
salient  in  the  form  of  a  tooth.  Latero-superior  ridges  straight, 
fine  and  trenchant,  although  very  little  salient,  each  terminated 
superiorly  by  a  sharp  tooth,  directed  upward,  and  separated  from 
the  post-scotel  by  a  narrow  fissure.  Abdomen  quite  ovate, 
especially  among  the  males;  the  2d  and  following  segments 
quite  strongly  punctured  on  the  border. 

Insect  black,  clothed  with   a.  grayish  pile.     A  spot  on  the 


>  In  the  description  of  this  species,  all  that  which  treats  of  the  thorax 
is  omitted.     Another  of  the  numberless  negligences  of  the  printer! 
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summit  of  the  mandibles,  two  on  the  summit  of  the  cljpeus,  a 
dot  on  the  front,  another  behind  each  eye,  a  narrow  border  on 
the  prothorax,  wing  scales,  a  dot  under  the  wing,  post-scutel,  a 
quite  regular  narrow  bordering  of  the  segments  of  the  abdomen, 
and  2d  and  3d  tibias  without,  whitish.  Tarsi  and  knees  ferrugi- 
nous. Antennaj  wholly  black.  Wings  transparent,  or  subsmoky ; 
a  brown  spot  on  the  wing  scale. 

Var.  a.  Glypeus  ornamented  with  a  whitish  arcuate  band  on 
the  summit.  The  bordering  of  the  first  segment  mingled  with  a 
white  lateral  dot. 

b.  The  last  segments  without  border. 

c.  No  spots  under  the  wing. 

% .  Clypeus  bidentate,  yellow ;  labrum,  mandibles,  the  frontal 
spot,  a  line  on  the  scape  of  the  antenna?,  the  hook  of  antenna?, 
tibiae,  tarsi,  intermediate  thighs  beneath,  and  coxae  2,  3,  yellow. 
No  spots  under  the  wing. 

Hess.  a.  diff. — This  species  resembles  above  all — 1st  the  O- 
foraminatuSj  from  which  it  is  distinguished  by  its  less  concave 
metathorax,  the  concavity  less  rugose,  having  the  superior  ridges 
straight  and  pronounced,  its  antennae  black,  its  ornaments  white, 
etc. — 2d,  from  the  Ancislrocerus  albophaleratuSy  which  is  almost 
identical  in  form  and  livery,  but  from  which  it  is  clearly  distin- 
guished by  the  absence  of  the  suture  on  the  first  abdominal  seg- 
ment, and  which  has  the  scuiel  spotted  with  whitish,  with  the 
post-scutel  black. — 3d,  from  the  0.  Megscra^  which  has  the 
posterior  plate  of  the  metathorax  much  more  concave,  and  of  a 
rounded  not  angulate  form,  the  wings  black,  and  only  two  whitish 
bands  on  the  abdomen. 

Hah.  The  northern  United  States.  Connecticut  (E.  Norton), 
Illinois  (Kennicott),  3  9,1^.  (IP  from  Fort  Tejon.  Latit. 
35°,  longit.  119^;  altit.  4000  feet.) 

Obscrvalion. — This  species,  so  very  near  by  the  form  and  livery 
to  the  Ancislrocerus  alhophaleraixiSy  approaches  very  much  also 
in  the  form  of  the  metathorax  to  the  Ancislrocerus  group  of  the 
species  cited.  One  would  say  that  these  tvo  species  issue  from 
the  same  stock,  of  which  the  form  of  the  1st  abdominal  segment 
is  bifurcate,  while  the  livery  has  continued  the  same; 


0DYNERU8.  289 

104«  O.  blandllB  Sauas. — Niger,  nitidus,  dense  pnnotatna ;  metathorace 
inermi,  rotundato;  abdomine  ovato-conioo ;  antice  truncato,  scssili; 
oorpore  sulfureo-multipioto ;  abdominis  segmentis  1-5  sulfareo-limbatis, 
lO  et  20  insDper  atrinque  fascia  trigonali  sulfurea  (vel  fascia  antioa 
interrupta)';  pedibus  flavis ;  alls  subhyalinis. —  9*  ^^yv^o  et  orbitU 
partim  flavis. 

Odifn,  blandus  Sadbs.  Revue  et  Mag.  de  Zuol.  XXII,1870,  105,  27,  9. 

Total  lengtli,  9  mm. ;  wing,  7  mm. 

? .  Clypeus  pyriform,  flattened,  rather  strigose,  truncate  at  tip 
and  rather  rounded.  Head  and  thorax  densely  punctate  ;  post- 
scutel  quite  shortly  truncate,  quite  linear,  transverse,  but  rounded, 
not  crested ;  its  hinder  face  rather  oblique,  punctured ;  this  form 
being  the  transition  to  the  Stenodynerua.  Metathorax  small, 
short,  and  rounded,  not  angulate,  shallowly  punctured;  its 
excavation  strigose,  not  sharply  margined,  except  superiorly, 
where  it  forms  a  little  ridge  or  tooth  behind  the  post-scutel. 
Abdomen  ovate-conical ;  the  lirst  segment  not  quite  as  wide  as 
the  second,  scarcely  truncate  anteriorly,  but  without  a  sharp  ridge, 
sessile  ;  its  superior  face  slightly  depressed,  as  punctate  as  the 
thorax ;  2d  segment  densely  punctate,  but  not  quite  as  strongly, 
its  hinder  margin  more  strongly  so,  and  densely  punctured, 
slightly  and  widely  depressed ;  the  following  punctured. 

Black,  shining ;  a  line  on  the  mandibles,  clypeus,  inner  orbits, 
frontal  spot,  a  line  behind  the  eyes,  the  scape  beneath,  a  wide, 
but  interrupted  anterior  margin  of  prothorax,  a  spot  under  the 
wing,  tegulae,  a  dot  on  mcsothorax  before  the  scutel,  post-scutel 
above,  and  sides  of  metathorax,  sulphur-yellow.  All  the  segments 
of  the  abdomen  margined  with  sulphur-yellow.  The  first,  in  addi- 
tion, with  two  oblique  yellow  bands  or  maculse,  fused  with  the  yel- 
low bordering  laterally  ;  the  2d  adorned  on  each  side  with  a  large 
triangular  macula,  forming  a  wide  interrupted  fascia  beneath ; 
this  segment  has  similar  yellow  ornaments.  Anus  black.  Feet 
yellow ;  cox©  black ;  the  2d  and  3d  pair  margined  with  yellow 
and  spotted  at  tip.     Wings  subhyaline,  nerves  brown. 

Var.  9 .  Clypeus  with  a  central  black  spot. 

Ress.  a.  diff. — In  its  rather  stubbed  form  it  recalls  the  form 

of  0.  CatHkillenmSf  but  its  abdomen  is  still  more  sessile,  more 

truncate  anteriorly,  and  more  square.    By  its  rich  livery  it  recalls 

O.  sid/ureus,  but  is  very  distinct  from  it  by  its  non-angulate 

19 
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metathorax,  more  slender  form,  etc.  This  is  rather  an  interme- 
diate type  between  Division  0dyneru8  and  Stenodynerus,  by  the 
quite  linear  form  of  its  post-scutel,  not  flattened  above  and  ridged 
posteriorly;  and  by  its  abdomen,  although  sessile  and  truncate 
at  base,  having  the  1st  segment  more  punctured  than  the  2d  at 
base. 

Ilab.  California  (E.  Norton). 

B.  Posterior  plate  of  metathorax  no  longer  margined  vnth  sharp 
ridges,  but  having  its  edges  blunted  by  the  rugosities  or  the 
punctures  {or  not  rugose);  and  the  summit  of  the  ridges  no 
longer  forming  jyost-scutellar  teeth,  although  still  separated 
from  the  post-scutel  by  a  groove, 

a.  Posterior  plate  of  metathorax  much  excavated,  margined  with  salient,  blunt, 
and  rowjh  edges,     Abdomeu  couical,  its  base  sharply  trancate. 

105*  O.  molestiis  Sauss. — Niger,  tomento  cinereo  hiri^ntas  ;  thoraoe 
nitido  grosse  punctate;  metanoto  perragoso,  hand  bidentato,  foveolae 
striata  marginibus  prominalis  sed  perrugosis,  haad  acatis ;  abdomine 
conico,  segmeDtorum  2-5  margine  percrasse  cribratis;  maoala  frontali 
et  post-ocalari,  proDoti  et  abdominis  segmentoruin  1^'  limbo,  macula 
sabalari,  tegulis,  scatelli  maculis  2,  post-scutello,  metanoti  summi 
pnnctis  2  pi^dibusque,  flavis. —  %  .  Clypeo  latioro  qnam  longiore,  flavo, 
valde  panctato,  antice  attenuate,  truncate;  mandibulis,  oouloram 
margine  intus,  scape  subtus,  flavis. —  9^* 

Odyn.  molestus  Sauss.  Revue  et  Mag.  de  Zool.  XXII,  1870,  61,  19,  %. 

Total  length,  11  mm. ;  wing,  9  mm. 

%,  Size  and  appearance  of  the  0.  arvensis,  bnt  tbe  thorax 
shining  and  more  coarsely  cribrose  with  more  separated  pnncturcs. 
Post-scutel  crenulate.  Metathorax  but  little  retracted,  very 
rugose;  its  posterior  face  not  bidentatc,  strongly  excavated,  the 
borders  very  salient,  but  not  at  all  trenchant;  being  on  the 
contrary  blunted,  rounded  by  very  coarse  punctures.  At  times  the 
borders  are  a  little  channelled  because  of  these  punctures;  their 
summit  is  separated  from  the  post-scutel  by  a  fissure,  but  does  not 
form  any  salient  angles.  Abdomen  conical,  having  the  same  form 
as  the  0.  arvensis;  the  fijst  segment  truncate,  having  a  sharp 
angle;  the  2d  very  short,  its  posterior  border  impressed  and  very 
coarsely  cribrose,  as  are  also  the  following  segments. 
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Insect  black,  bristling  with  grayish  hair  (among  fresh  specimens 
the  abdomen  is  almost  velvety).  A  spot  on  the  front,  another 
little  one  behind  each  eye,  anterior  border  of  prothorax,  tegulai, 
a  spot  beneath  the  wing,  two  on  the  scutel,  post-scutel,  and  a 
spot  on  each  side  of  this  on  the  summit  of  metathorax,  yellow  or 
a  little  red.  The  first  two  segments  of  the  abdomen  bordered 
with  yellow;  the  border  of  the  first  joined  on  each  side  with  an 
oblique  red  or  yellow  spot;  the  segments  (  9  3-4),  %  3-5  bordered 
with  a  fine  yellow  edging.  Legs  yellow,  at  the  base  black. 
Wings  transparent,  a  little  smoky;  nervures  brown.  Wing  scales 
spotted  with  red  or  brown. 

% .  Clypeus  yellow,  strongly  punctured,  wider  than  long ;  its 
inferior  extremity  slightly  prolonged  and  truncate  in  middle. 
Mandibles,  scape  of  antennas  beneath,  inner  border  of  orbits,  and 
femora  above,  yellow.     Hook  of  the  antennae  ferruginous. 

Bess,  a.  diff. — This  resembles  divers  species,  particularly  the 
0.  arvenni's  % ,  but  the  clypeus  is  much  more  coarsely  punctured, 
wider  in  proportion,  with  the  extremity  narrower  and  not  biden- 
tate.  It  differs  from  others:  from  0,  arvensis^  Bosciif  Hidalgi, 
and  Iturbidi  by  its  metathorax,  which  is  not  bidentate  and  very 
much  more  excavated. — It  is  easily  distinguished  from  the  0. 
foraminatus  %  by  the  form  of  its  clypeus,  by  its  more  coarsely 
punctured  thorax,  by  the  metathorax  surrounded  by  more  salient 
borders,  and  very  much  more  rugose,  not  forming  behind  the 
post-scutel  the  two  little  separating  teeth;  by  the  two  yellow 
spots  of  the  scutel ;  by  its  very  conical  abdomen,  truncate  at  its 
base,  with  a  shaip  ridge.  But  it  offers  an  appearance  wholly  ^ 
similar  id  the  O.  iurpis ;  the  same  size,  the  same  form,  the  same 
livery,  so  far  that  one  would  readily  take  it  for  the  male  of  that 
species.  However,  it  differs  from  it  essentially  by  the  borders  of 
its  metathorax,  which  are  blunted,  rugose,  and  not  at  all  tren- 
chant, while  in  the  species  of  this  group  the  ridges  are  in  general 
more  trenchant  at  the  summit  among  the  males  than  in  the 
females.  Yet  the  resemblance  is  such  between  these  two  in- 
sects that  I  remain  in  doubt  if  they  are  not  the  two  sexes  of  the 
same  species,  the  rather  that  with  the  0.  turpis  (9)  the  ridges 
are  often  blunted  toward  the  base. 

Hob,  The  XJaited  States.     2  %  from  Tennessee. 
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6.  Posterior  plate  of  meiathorax  more  flaiiened;  Ua  margins  rounded 

and  punctured, 

*  Jbdomen  eoniealf  jyrineipaUy  among  thefemaUt, 

106*  O*  pratensis  Sadbs. — Pallide-ferrngineus,  citrino  mnltipictDa  ; 
thorace  polito,  groese  et  sparse  puDctato;  metanoto  rotandato,  dense 

,  pnnctatOy  velntino,  utripqae  inermi,  saperiie  cantbis  nullis,  foveola 
striata  minata  orbicular!;  abdotuiue  couico,  segmeutornm  2'-5'  $, 
2^6'  %  margiue  punotis  fascia  orassis  sparse  cribrato;  clypeo  paalo 
latiore  qaam  longiore,  tniDcato;  antennis  basi  aurantiis,  in  dimidio 
terminali  supeme  nigria  vel  fuscis;  abdominis  segmentomm  1^,  2'  fascia 
marginali  oitrina  atrinqae  dilatata. 

Odyn.  pratensis  Sadss.  Revue  et  Mag.  de  Zool.  XXII,  1870, 61, 20,  9  %. 

9 .  Total  length,  15  mm. ;  wing,  11  mm. 
%  .  Total  leugth,  12  mm. ;  wing,  9  mm. 

9 .  Size  a  little  superior  to  that  of  the  0.  foraminaius.  Punc- 
tures of  body  of  little  depth,  but  quite  coarse.  Scutel  smooth, 
with  some  coarse,  separated,  irregular  punctures.  Post-scutel 
crenulate.  Metathorax  rounded,  offering  a  little  circular,  striate 
concavity;  but  its  circumference  is  perfectly  rounded,  densely 
punctured,  without  any  spiniform  angle,  nor  any  ridge  ;  not  form- 
ing behind  the  post-scutel  any  kind  of  teeth,  and  velvety.  Abdo- 
men 9  very  conical,  truncate  anteriorly,  but  without  sharp  I'idge. 
Border  of  segments  2*-^*  (2*^6*,  %)  cribrose,  with  Very  gross 
impressed  points,  a  little  separated,  brown  in  their  depth,  and 
forming  on  the  2d  segment  an  impressed  zone. 

Insect  of  a  ferruginous  orange,  garnished  with  yellow  or  gray 
hair;  mandibles,  clypcus,  the  whole  face,  and  a  little  post-ocular 
space,  sulphur-yellow;  a  brown  band  on  the  vertex;  antennae 
red,  clouded  with  yellow,  with  their  second  moiety  black  above, 
and  the  scape  adorned  with  a  yellow  line.  Middle  of  the  pro- 
thorax,  a  spot  under  the  wing,  t^gulae,  post-scutel,  and  sides  of 
metathorax,  yellow;  scutel  orange,  varied  with  yellow;  disk  of 
mesothorax  red,  clouded  with  brown.  All  the  segments  of  the 
abdomen  widely  bordered  with  yellow;  bordering  of  1st  and  2d 
squarely  widened  on  the  sides;  anus  yellow ;  femora  and  tibi® 
varied  with  yellow.  Wings  transparent,  gray  at  the  end,  a  little 
ferruginous  along  the  side. 

Var.  a.  Mesothorax  obscure,  with  two  ferruginous  lines. 

h.  Yellow  bordering  of  prothorax  complete. 
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9.  Clypeus  yellow,  coarsely  punctured,  a  little  wider  than 
long,  terminated  by  a  little  lamellar  border;  mandibles  yellow  or 
red. 

%.  Smaller.  Uead  wide.  Clypeus  polygonal,  more  widely 
truncate.     Legs  yellow.     (Antenna)  ?.) 

liess,  a.  diff. — This  species  varies  without  doubt  infinitely  in 
its  colors,  passing  probably  in  one  place  to  brown  or  to  black  in 
its  deeper  color,  or  preserving  its  yellow  ornaments  more  or  less 
reduced;  in  another  place  changing  from  yellow,  by  the  paling  of 
its  deeper  color,  and  the  extension  of  its  ornaments,  as  we  have 
shown  above  for  the  0.  annidalus.  It  will  not  do  then  to  seek 
its  distinctive  characters  elsewhere  than  in  its  form. 

It  is  easily  confounded  with  the  0.  annulatus,  which  has  almost 
the  same  livery  and  the  male  of  which  also  presents  a  great  head. 
It  is  distinguished  from  it  by  its  greater  and  less  dense  punctures, 
the  thorax  remaining  smooth  for  this  reason;  by  the  absence  of 
lateral  dentiform  angles  on  the  metathorax ;  by  the  punctures  of 
borders  of  segments  2-4,  which  are  greater,  and  separated,  and 
of  a  brown  color;  the  %  also  by  its  shorter  clypeus,  which  is  not 
regularly  octagonal,  the  inferior  borders  not  being  identical  with 
the  superior,  the  inferior  being  a  little  more  prolonged. 

The  0.  pralennis  differs  from  the  0.  foraminatus  by  its  meta- 
thorax, having  a  smaller  concavity,  less  surrounded  by  swellings, 
with  more  rounded  borders,  more  circumscribed,  less  extended, 
as  far  as  the  borders  of  the  posterior  face  ;  and  by  the  absence 
of  little  teeth  behind  the  post-scutel;  by  a  shorter  and  wider 
clypeus,  etc. 

It  differs  from  the  0.  Guerreri  by  its  more  conical  abdomen, 
by  its  less  densely  cribrose,  and  not  velvety  body,  etc.  Other- 
wise, its  color  is  of  a  gay  orange-red,  common  to  insects  of  the 
western  coast  of  North  America,  and  not  of  the  brownish-red 
peculiar  to  the  Mexican  insects. 

Eab'.  Lower  California  and  the  prairies  of  New  Mexico.  9 
from  Cape  St.  Lucas  (Lower  California,  G.  Xantus) ;  %  from 
New  Mexico. 

**  Abdomen  more  ovate^onical .  tlightly  contracted  arderiorly. 

lOY*   O*  flaTOp ictus  Sauss. —  0.  foraminato  siroillimns,  sed  meta- 
thoracis  dentibas  saperioribas  nullis ;  eljpeo  latiore,  flavo,  nigro-margi* 
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nato,  in  medio  signatnra  nigra ;  abdominis  secnndi  segment!  margine 
oraase  punctato  sed  neo  impresso,  neo  mgoso,  9  • 

Odyn,  Jlavopictus  Sauss.  Rev.  et  Mag.  de  Zool.  IX,  1857,  276.  | 

Total  lengtli,  11  mm. ;  wing,  9.5  mm. 

Yery  similar  to  0.  foraminatus ;  a  little  smaller,  and  differing 
by  its  cljpeus  being  a  little  more  triangular,  and  principally  by 
its  metatborax,  destitute  of  sharp  edges  superiorly,  not  forming 
behind  the  post-scutel  two  teeth  separated  by  a  fissure. 

9.  Rather  slender.  Clypeus  wide,  its  apex  narrowly  produced, 
a  little  excavated,  bidentate.  Post-scutel  not  crenulate.  Con- 
cavity of  melathorax  finely  striate ;  its  edges  roughly  punctured, 
not  margined  superiorly  by  any  sharp  edges.  Abdomen  a  little 
more  contracted  anteriorly.  The  whole  body  more  finely  punc- 
tured ;  the  margin  of  the  2d  abd.  segment  strongly  punctured, 
but  not  rugose  ;  more  impressed. 

Black,  with  the  same  ornaments  as  0.  foramincUus ;  all  the 
abdominal  segments  margined  with  yellow;  the  border  of  the 
first  segment  widened  on  the  sides,  with  three  black  notches. 
Clypeus  yellow,  with  a  central  black  spot,  and  its  apex  margined 
with  black.    Wings  washed  with  fuscous,  with  bronze  reflections. 

Hah.  United  States.     Tennessee. 

This  may  be  a  Tariety  of  0.  foraminalus,  with  imperfectly 
developed  form. 

109*  O*  Gucrreri  Sauss. — Obscnre  rnfna  et  niger,  rngose  pnnctatns, 
folvo-hirsutua  ;  cljpeo  truncato  ;  post-scutello  p  bigibboso,  %  2- ▼•»! 
4-dentato;  metathorace  nbique  obtundato,  dense  pnnctato,  foveola 
striata  micore,  nullomodo  acute-marginata  canthis  pallia;  abdomine 
ovato-conico,  marginibus  segmentorum  2'  et  seqnentiam  groese  pnno- 
tatis ;  Becundi  valde  imprcsso;  antennis  rafia,  apice  nigris;  capita 
nigro,  orbitis  9  omnino  rufo-marginatis  neo  non  in  vertice  sammo ; 
vertice  9  fascia  rafa  transversa  ornato;  thorace  rafo-macalato,  pronoto 
rufo ;  abdomine  rnfo ;  segmentis  omnibus  flavo-marginatis,  1^,  2P  basi 
nigro-variis  ;  alis  fusco-nebnlosis,  costa  ferruginea. 

Odyn.  Guerreri  Sauss.  Revue  et  Mag.  de  Zool.  IX,  1857,  277. 

9  •  Total  length,  12  mm. ;  wing,  10  mm. 
%  .  Total  length,  9.5  mm. ;  wing,  8  mm. 

9 .  Insect  quite  slender,  of  an  obscure  red,  velvety.  Ilead  and 
thorax  densely  cribrose;  scutel  divided  by  a  longitudinal  groove; 
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crest  of  post-scutel  insensibly  bituberculate.  Concavity  of  meta- 
thorax  quite  small,  the  strise  parted  in  the  middle  by  a  carina ; 
its  borders  completely  roauded  and  punctured,  forming  no  trace 
of  a  salient  behind  the  post-scutel.  Abdomen  truncate  anteriorly ; 
second  segment  rather  wider  than  long,  a  little  wider  than  the 
first;  its  border  offering  a  wide  impressed  zone,  roughly  cribrose 
with  separate  punctures,  insensibly  crenulatc.  Borders  of  the 
other  segments  very  coarsely  punctured. 

Insect  black,  velvety,  garnished  with  an  abundant  woolly,  tawny 
pile.  Clypeus,  mandibles,  a  spot  on  the  front,  and  the  complete 
border  of  the  orbits,  as  well  as  the  vertex,  ferruginous;  one  sees 
beside  on  the  vertex  a  transverse  band  of  this  color  which  joins 
the  summit  of  the  two  eyes.  Antennae  ferruginous,  with  their 
second  moiety  black.  Prothorax,  tegulae,  a  spot  under  the  wing, 
scutel  and  post-scutql,  wholly  or  in  part,  and  angles  of  metathorax, 
of  an  obscure  ferruginous ;  there  is  often  a  ferruginous  spot  at 
the  base  of  mesothorax  also.  Abdomen  silky  or  woglly,  ferrugi- 
nous, with  the  border  of  all  the  segments,  yellow;  the  base  of  the 
first  two  black,  which  forms  variable  designs.  Legs  ferruginous. 
Wings  ferruginous  along  the  side,  a  little  smoky  in  the  rest  of 
their  extent,  the  radial  cellule  obscure. 

Var.  a.  The  little  channel  of  second  segment  almost  null  in 
certain  specimens. 

b.  Metathorax  black ;  scutel  black,  with  two  red  spots ;  the 
black  strongly  extended  on  the  first  two  segments  of  abdomen. 

c.  The  scape  blackish  above;  vertex  without  red  transverse 
band ;  legs  black  and  yellow. 

d.  Clypens,  ornaments  of  the  head,  scutel,  tegulaj,  spots  under 
the  wings,  passing  into  yellow. 

9.  Clypeus  wide,  strongly  punctured,  its  inferior  margin 
truncate,  the  angles  forming  two  little  salients. 

%.  Clypeus  polygonal,  truncation  almost  straight,  yellow. 
Post-scutel  bidentate  or  4-dentate,  or  denticulate;  2d  segment 
very  short,  concave,  its  border  very  rugose,  at  times  a  little 
channelled.  Vertex  generally  black,  bordering  of  orbits  incom- 
plete at  the  summit. 

Var.  The  first  segment  black,  bordered  with  yellow ;  the 
bordering  joining  with  two  red  lateral  spots ;  the  2d  black,  red 
on  the  sides. 

£es8,  a.  diff, — This  species  has  rather  nearly  the  same  colora- 
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tion  as  the  0,  Iturbide  and  Hidalgi  (var.  Mex.) ;  but  it  differs 
by  its  smaller  size,  by  its  bideutate  post-scutel,  by  its  smaller 
concavity  which  only  occupies  the  middle.  The  male  greatly 
resembles  the  0.  vudestui^j  but  is  distinct  from  it  by  the  meta- 
thorax  having  its  borders  more  regularly  rounded,  regularly 
punctured,  not  rugose,  not  angulate  at  the  summit,  nor  quite  so 
elevated  as  to  be  separated  from  the  post-scutel  by  a  fissure;  by 
the  more  oval  abdomen,  by  its  antennae,  red  in  their  first  moiety,  etc. 

The  species  closely  approaches  also  to  the  colors  of  the  O- 
Morclii,  and  the  Ancistrocerus  iuherculiceps.  (See  the  descrip- 
tion of  these  species.) 

Hah.  The  temperate  parts  of  Mexico.  I  took  4  9  and  0  ^  in 
the  beautiful  valley  of  Mextitlan  ;  one  P  on  the  confines  of 
Moreh'a,  in  Mechoacan  ;  and  2  9,  3  "E  in  the  hot  parts  of  the 
province  of  Mexico  (Cuautla). 

109.  O.  Homandimis  Sauss.— Satis  gracilis,  nigro-Telatinas,  pilis 
lougis  fulvis  liirsutus  ;  post-scutHllo  hand  acute  truncato;  metanoto 
baud  aogulato  ;  puncto  post-oculari,  prouoti,  t«gularum,  abdominisque 
segmenloruin  1-3  margiiie,  liavo;  post-scutello  fascia  flava  ;  alia  infa^- 
catis,  fuaco-purpureo  nitidis. — Clypeo  J  uigro ;    ^  aurautio,  basiuigro. 

OJyn,  Romandimis  Sadss.  et  Vespides,  I,  184,  79. 

9 .  Total  length,  11  mm.  ;  wing,  8.5  mm. 
%  .  Total  length,  9  mm. ;  wing,  8  mm. 

Rather  slender,  very  finely  punctured  and  velutinous  throughout. 
Post-scutel  depressed,  not  sharply  truncate.  Metathorax  very 
slightly  excavated,  not  angulate  ;  the  excavation  not  margined  ; 
superiorly,  continued  without  limits  from  the  superior  part;  the 
lateral  edges  continued  with  the  inferior  edges.  Abdomen  ovate- 
conical,  a  little  depressed  ;  the  first  segment  not  as  wide  as  the 
second,  bluntly  truncate  anteriorly,  and  more  strongly  punctate. 
Second  segment  having  at  base  beneath  a  transverse  tubercle. 

The  whole  insect  of  a  deep  velvet  black,  and  all  bristling  with 
long  fulvous  hair.  Antennae  and  head  black;  a  little  yellow  spot 
behind  the  eye.  Anterior  margin  of  prothorax  with  a  narrow 
yellow  band  ;  margin  of  wing  scales,  a  fascia  on  the  post-scutel, 
and  the  margin  of  the  1-3  abd.  segments  narrowly  yellow ;  the 
3d  margin  quite  narrow.  Wings  fuscous,  with  brown  and  violet 
iridescence.     The  ornaments  are  of  a  golden  sulphur-yellow. 
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Var.  Post-scutel  black,  without  yellow  band. 

9.  Clypeus  pyriform,  truncate,  bideutate  or  biangulate  at  tip, 
coarsely  punctured  near  the  extremity ;  adorned  with  two  yellow 
lines  at  its  apex. 

% .  Clypeus  elongate,  a  little  bidentate  at  the  apex,  the  inferior 
part  occupied  by  a  large  orange  macula;  its  teeth  aud  apical 
edge  black.     Hook  of  the  antennae  small,  black. 

Var.  The  orange  macula  of  the  clypeus  much  extended. 

liess,  a.  diff. — A  very  distinct  species,  having  quite  the 
characters  of  the  Odvneridae  of  the  northern  Andes  of  South 
America,  velutinous,  grisly  with  long  black  hair.  This  insect 
forms  somewhat  a  transition  to  the  Hypodynerua ;  it  lives  also 
quite  on  the  northern  limits  of  the  distribution  of  this  group  of 
insects. 

Hah.  New  Granada.     Sta  Fc  de  Bogota,  2  9,  2  S. 

Section  II. — Body  still  stubbed,  not  slender ,  nor  cylindrical. 
Abdomen  not  conical,  but  remaining  sessile ;  the  1st  segment 
smaller  than  the  2d,  as  strongly  or  more  strongly  punctured 
than  the  2d;  the  2d  constricted  at  base  to  fit  into  the  first 
and  more  or  leas  deformed;  having  its  margin  very  strongly 
canaliculate .  and  rejiexedj  and  more  or  less  swelled  before 
the  channel. 

This  group  is  formed  for  exceptional  types,  still  belonging  to 
the. Division  Odynerus  by  their  general  aspect,  but  passing  to 
Stenodynerus  by  the  form  of  the  abdomen,  which  is  no  longer 
conical  or  ovate-conical,  but  more  narrow  anteriorly,  and  by  the 
scutel,  which  is  not  so  distinctly  truncate,  nor  ridged  on  the  line 
of  the  truncation.  The  two  species  which  follow  are  approximate 
in  the  form  of  the  abdomen,  but  very  different  in  that  of  the 
clypeus  %. 

A.  Metathorax  not  narrowed  below,  much  excavated,  with  very 
sharp  edges;  post-scutcl  bituberculate ;  abdomen  quite  de- 
formed. 

IIO.  O*  climicillus  Saurs. — Niger,  craflBissirae  cribri  instar  puno- 
tatus  ;  proiioto  cristato,  post-scntello  bimamillari  ;  metatliorace  vnlde 
excavate,  supenie-  acute  marginato ;  20  segmeiito  postice  cInniuTn 
duarum  instar  targente,  margiue  profaudissime  caualicalato  et  maxime 
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reflexo;  macula  frontal!  et  snbalari,  tegalis,  maoulia  2  scatelli  et  2 
nietanoti,  proiioti  abdominisqno  eegmentorum  l'-4'  margiuc,  tibiia  et 
tarsis,  pallide-flavis. —  %.  Glypeo  polygouali  flavo;  scapo  subtas  flavo. 

Odyn,  clitniculus  Sauss.  Revue  et  Mag.  de  Zool.  XXII,  1870,  GO,  18,  %. 

% .  Total  length,  9  mm. ;  wing,  7.5  mm. 

Body  cribrose,  with  very  largo,  deep  punctures ;  head  rugose, 
sharply  margined  behind.  Prothorax  anteriorly  crested,  angu- 
late.  Post-scutel  bearing  a  sort  of  cmarginato  crest  or  two 
bidentate  eminences;  its  hinder  face  elevated,  flattened;  meta- 
thorax  vertically  truncate,  much  excavated,  rather  polished,  very 
sharply  margined  superiorly  by  two  angulate  prominent  ridges, 
separated  by  a  sort  of  channel,  being  the  continuation  of  the 
ground  of  the  cavity ;  the  superior  cheeks  rather  separated  from 
post-scutel  by  a  sulcosity,  and  having  a  polished  space  ;  the 
inferior  part  rather  angulate  inferiorly,  but  the  angles  quite 
rounded;  the  inferior  edges  nearly  horizontal.  ^Abdomen  quite 
deformed.  First  segment  short,  truncate  anteriorly  ;  its  trans- 
verse edge  blunt,  although  a  little  salient  because  of  a  depression 
of  the  superior  face.  Second  segment  slightly  ovate ;  quite 
swelled  above  into  two  large,  salient,  rounded  tubercles,  sepa- 
rated by  a  deep  excavation,  resembling  two  brushes ;  the  margin 
forming  a  rather  broad,  extremely  deep  channel,  with  the  poste- 
rior edge  reflexed  into  a  very  much  elevated  crest,  slightly 
undulating  in  the  middle.  Third  segment  cut  a  little  concavely 
behind.  The  first  three  segments  quite  as  strongly  cribrose  with 
enormous  punctures  as  the  thorax  (also  the  tubercles  of  the  2d 
segment).     Those  following  not  as  strongly  punctured. 

Black.  A  frontal  and  post-ocular  spot,  anterior  margin  of 
prothorax,  a  macula  under  the  wing,  tegulae,  two  spots  on  the 
scutel,  two  spots  on  the  metathorax  and  its  blunt  angles,  and  the 
margins  of  the  first  four  abd.  segments,  pale  yellow;  margins  of 
1,  2  segments  moderate;  3,  4  very  narrow.  Feet  black  or  brown ; 
knees,  tibi®,  tarsi,  and  cox©  2,  3,  pale  yellow;  tibiae  rather  ferru- 
ginous.    Wings  subhyaline,  anterior  margin  narrowly  brown. 

%.  Clypeus  polygonal,  as  wide  as  long,  coarsely  punctured, 
truncate,  pale-yellow,  as  well  as  a  line  on  the  scape  of  the 
antenncB  ;  hook  ferruginous. — 9  ?. 

Bess,  a.  diff, — A  species  quite  distinct  by  the  unusual  form  of 
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its  abdomen,  recalling,  with  exaggeration,  the  African  0.  canali' 
culatus. 

Hah,  The  temperate  part  of  ilexico.  Orizaba  (1  ^ ,  Sumi- 
cbrast). 

B.  Metathorax  triangular,  narroved  posteriorly ^  vot  so  much 
excavated,  with  sharp  superior  ridges.  Post-sctitel  not 
crested.  Second  abdominal  segment  channelled  and  rejlexed, 
scarcely  swollen, 

111.  O.  Hlorelii  Sauss. — Niger,  dense  pnnctnlatns,  fulvo-tomentosns ; 
proDoto  angulato ;  metatborace  baud  angalato,  foveola  postica  cantbis 
acutis  Buperue  marginata;  abdominis  primo  segmento  minore,  margine 
elevato;  socnndi  xuarglne  rngoso,  valde  canaliculato  Talde  reflexo; 
antennis  basi  ferrugineis ;  ore,  orbitis  et  verticis  fascia  arcnata,  pronoto, 
macula  subalari,  tegulis,  scutelli  margino,  metauoii  cautbis,  pedibua 
abdomineqae,  ferragineis  ;  segmentorum  margine  obscure  flnvo  ;  seg- 
mentis  1<^,  20  basi  nigris  ;  alis  dilate  iufascatis,  in  costa  ferruginea. — 
% ,  Clypeo  rotundato,  trausverso,  flavo ;  argeuteo-tomentoso ;  Tertioe 
tabercalo  polito  obsoleto  inslracto.  —  ^, 

Odi/n.  Morelot  Sauss.  Rev.  et  Mag.  de  Zool.  IX,  1S57,  276,  % . 

Total  length,  9 ,  12  mm. ;  wing,  % ,  10  mm. 

% ,  Ilead  rather  swelled  transversely  at  the  occiput  or  behind 
the  eyes.  Tertex  a  little  hollowed,  or  with  a  double,  polished 
low  tubercle  behind  the  ocellaj,  and  between  this  and  the  ocellce, 
a  sort  of  arcuate  depression,  often  obsolete.  Thorax  short ;  pro- 
thorax  quite  squarely  cut,  its  angles  sharp,  but  not  produced. 
Post-scutel  quite  shortly  truncate,  linear,  transverse,  insensibly 
depressed  in  the  middle;  but  not  edged  nor  crenulate;  its  hinder 
face  elevated.  Metathorax  rather  narrow;  its  upper  face  on  each 
side  convex;  its  hinder  face  rather  triangular,  forming  each  side 
almost  a  blunt  lateral  angle;  the  excavation  margined  superiorly 
on  each  side  under  the  post-scutel  by  a  sharp  arcade  or  arcuated 
edges,  very  salient,  like  a  sharp  crest,  but  not  erect,  forming  no 
teeth  whatever  behind  the  post-scutel.  Abdomen  constricted  at 
base  of  the  second  segment;  the  first  segment  very  small,  much 
narrower  than  the  second,  truncate  and  rounded  at  base;  its 
margin  a  little  edged.  The  second  segment  very  strongly  cana- 
liculate along  its  margin;  the  channel  widened  in  the  middle  and 
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the  segment  slightly  swelled  into  two  little  cheeks  before  the 
channel ;  the  edge  strongly  reflexcd  ;  the  edge  of  the  3d  also  a 
little  reflexed;  the  2d  beneath  as  tuberculate  at  base.  The 
whole  insect  finely  and  densely  punctured,  on  the  abdomen  as 
well  as  on  the  thorax ;  more  coarsely  on  the  margin  of  2-4  seg- 
ments.    The  body  woolly,  furnished  with^gray-fulvous  hair. 

Black.  Mandibles,  the  2-3  first  joints  of  antennae,  a  frontal 
loHgitudinal  line,  an  elongate  large  post-ocular  spot,  not  touching 
the  eyes,  and  an  angulate  line  on  the  vertex  parted  by  the 
tubercle,  and  continuing  along  the  inner  orbits  of  the  eyes, 
rufous.  Proihorax,  tegulaj,  a  spot  under  the  wing,  post-scutel, 
hinder,  part  of  scutel,  and  often  the  angles  of  metathorax,  rufous. 
Abdomen  rufous;  the  base  of  the  first  two  segments  black,  and 
the  margin  of  all  segments  yellowish.  The  black  of  the  base  is 
often  prolonged  on  the  middle  of  the  segment.  Feet  rufous. 
Wings  smoky,  with  the  anterior  edge  ferruginous. 

% .  Clypeus  wider  than  long,  fulvous  or  yellowish,  with  argen- 
teous  reflections,  although  having  some  black  hair;  its  inferior 
margin  rounded,  with  a  little  notch  and  bidentate  in  the  middle. 
Ilook  of  the  antennae  large,  arcuate,  black 

Var,  a.  The  head  not  much  variegated  with  ferruginous. 
Orbits  and  vertex  nearly  black.  A  black  spot  near  the  edge  of 
the  2d  abd.  segment. 

b,  Metathorax  black. 

Bess.  a.  diff. — The  coloring'of  this  insect  is  what  I  should  like 
to  call  the  Mexican  livery;  this  dull  ferruginous  fulvo-velutinous 
livery  being  quite  a  Mexican  type.  This  coloration  is  quite  that 
of  Ancisirocerus  tuberculiceps,  and  much  also  that  of  Odynerus 
OuerrerL  From  this  it  differs,  by  its  abdomen,  not  conical,  the 
first  segment  being  much  narrower  than  the  2d ;  by  the  margin 
of  the  1st  segment  which  is  hemmed,  and  that  of  the  second,  much 
more  canaliculate ;  by  its  post-scutel  not  sharp  nor  creuulate,  and 
by  its  very  large,  wide  clypeus. 

This  is  quite  an  exceptional  type  by  the  form  of  its  abdomen, 
post-scutel,  and  its  wide  %  clypeus. 

Eah,  The  temperate  parts  of  Mexico.  I  caught  two  males  in 
the  fine  valley  of  Mextitlan. 
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Division  STENODYNERUS. 


(Sac8«.  Vespidea  I,  Divis.  IV,  206.— Ill,  Divis.  Epsilon,  II«  Sect.,  p.  256. 
Sltnodi/neruSf  Melang.  Hjmenopt.  II*  fasc,  p.  58.) 

Body  elongate,  generally  slender  ;  often  cylindrical.  Abdomen 
slender  and  cylindrical,  or  ovate,  not  quite  sessile,  or  spindle- 
shaped,  subpedunculate.  Its  fir d  segment  variable,  having 
the  shape  of  rather  an  elongate  bell,  rounded  anteriorly  or 
cup-shaped,  subpedunculate,  or  funnel-shaped,  often  longer 
than  wide, — Fost-scutel  generally  entire,  not  truncate, 
angular  posteriorly ;  but  yet  sometimes  truncate  when  the 
abdomen  is  spindle-shaped  and  subpedunculate. 

This  is  a  type  very  richly  represented  in-  America. 

The  Odyneri  of  this  division  constitute  a  special  type,  remark- 
able by  the  elongation  of  their  forms,  which  is  among  the  Odyneri, 
quite  a  corresponding  similarity  between  the  Stenancistrocerus 
and  the  Ancistrocerus, 

The  parallelism  is  so  complete  that  one  may  even  designate  in 
both  groups  some  corresponding  species  of  which  some  arc  quite 
approximate,  merely  differing  by  the  presence  or  absence  of  a 
suture  on  the  1st  abdominal  segment,*  others  very  analogous,' 
although  not  quite  bo  similar.  This  very  difficult  group  is  not 
distinguished  by  any  one  special  character,  but  by  the  combina- 
tion of  several,  which  are  not  all  general  to  all  the  species,  each 
species  uniting  only  a  certain  portion  of  them,  which  partly  occur 
in  other  Odyneri,  but  arc  combined  in  other  ways.  This  makes 
the  Stenodyneri  very  difficult  to  recognize,  for  one  not  very 
familiar  with  the  genus  Odynerus, 


*  O,  con/ormis,  A./uhipes. 

/^  (A.  sotcularis. 

O,  vagus,  < 

y  A,  Bravo, 

m 

•  a.  Abdomen  elongate,  cylindrical, 

0,  Enyo,  A,  histrio, 

O,  totonacus,  A.  Mexicanus, 

b,  Abilomen  more  ovate,"l8t  segment  cup-skaped, 
0,  speciosus,  A.  militaris, 

0,  Peyroti.  A,  Sumichrasti, 

c.  Metathorai  produced  posteriorly ;  wings  blacky  omatrents  white, 
0,  luctuosua.  A,  quadrisectus,  etc. 
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The  difficulty  in  distinguishing  the  Stenodynerus  from  the 
Pachodynerus  and  the  true  Odynerxis  obliges  us  to  make  a  review 
of  the  characters  which  are  peculiar  to  each. 

The  clypeus  is  not  characteristic  in  any.  Generally  pyriform, 
truncate,  and  biaugulate  at  tip;  in  9  sometimes  rounded;  in  % 
polygonal-truncate  and  bi dentate. 

The  thorax  is  cylindrical  when  the  abdomen  is  elongate- 
cylindrical,  vaulted  above,  anteriorly  not  contracted,  biangulate 
(0.  con/ormiSy  toltecus^  perennis,  etc.).  When  the  abdomen  is 
more  ovate  or  spindle-shaped,  the  therax  is  not  so  elongate, 
more  triangular,  contracted  behind.  It  is  nearly  always  more 
or  less  coarsely  punctured,  the  metathorax  being  less  strongly 
punctured. 
I     The  posi'Scutel  is  very  peculiar.     It  has  two  different  forms : 

1st.  Not  truncate;  that  is,  angulate  behind,  not  forming  a 
superior  transverse  punctate  face  and  a  posterior  vertical  polished 
face,  but  on  the  contrary  entire;  rather  horizontal  or  oblique, 
(ailing  into  the  hinder  face  of  metathorax,  more  elevated  anteriorly 
than  -posteriorly,  as  if  it  had  been  a  little  squeezed  from  behind 
forwards,  so  as  to  accumulate  it  somewhat  along  the  anterior 
margin ;  when  crested,  the  crest  is  placed  on  this  elevated  part 
near  the  anterior  margin,  and  not,  as  in  the  Divis.  OdyneruSf  on 
the  posterior  edge  formed  by  the  truncation.  When  not  trun- 
cate, it  is  punctured  on  its  whole  surface. 

2d.  Truncate  posteriorly  and  crested  on  the  ridgo  of  the  trun- 
cation, nearly  as  in  Divis.  Odyncrus.  But  in  this  case  the  trun- 
cation is  more  oblique,  as  if  impressed  from  behind,  and  the  crest 
rather  pushed  forward  against  the  anterior  margin.  The  truncar 
tion  also  is  not  as  straight  transversely,  but  is  rather  arcuate. 
In  case  the  scutel  is  truncate,  the  Ste)wdyneru8  are  yet  quite 
distinct  from  Divis.  Odyyiervs,  in  having  the  metathorax  quite 
convex,  not  widely  excavated,  so  that  the  posterior  face  of  the 
post-scutel  does  not,  as  in  Odynertis,  make  a  part  of  the  posterior 
concavity  of  the  metathorax,  and  besides,  the  abdomen  is  quite 
slender,  spindle-shaped,  the  first  segment  being  funnel-shaped, 
rather  pediculate,  not  wide  and  sessile  as  in  the  Divis.  Odynenis, 

The  vietcUhorax  is  quite  variable.  1st.  Sometimes  produced 
horizontally,  farther  than  the  post-scutel,  including  it  behind 
(0.  luctuosus),  as  in  some  Ancistrocerus  (A.  i^eclus).  2d.  Gene- 
rally not  produced  superiorly,  but  somewhat  produced  under  the 
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scntel  before  it  becomes  truncate,  which  is  such  that  the  post- 
Bcutel  is  not  touched  by  the  truucation ;  quite  rounded,  without 
lateral  angles,  with  a  rounded,  free,  not  limited  fossctte ;  some- 
times produced  triangularly,  convex,  only  parted  by  a  longitudinal 
or  sulcate  channel.  3d.  Truncate  or  biangulate,  with  a  very  sharp 
cavity  and  lateral  angles  (0.  spinifer),  but  the  post-scutel  not 
truncate.  Even  when  quite  rounded  posteriorly,  the  metathorax 
does  not  lose  its  lateral  ridges,  which  extend  from  the  posterior 
wing  to  the  articular  valves  of  the  abdomen,  and  which  must  not 
be  confounded  with  the  superior  and  inferior  edges  which  con- 
stitute the  lateral  margin  of  the  concavity,  when  existing. 

The  abdomen  has  also  various  forms :  1st.  In  the  elongate- 
cylindrical  type  it  is  elongate  and  cylindrical,  sessile,  but  the  first 
segment  is  bell-shaped,  elongate,  rounded,  not  or  but  slightly 
contracted  anteriorly,  but  not  truncate  ;  as  long  as  wide.  This 
form  is  very  different  from  that  of  Divis.  OdyneruSj  where  the  1st 
segment  is  wide,  truncate  anteriorly,  its  superior  face  being 
always  wider  than  long.  2d.  Elongate,  slender,  but  more 
depressed;  the  1st  segment  short,  truncate,  as  in  OdyneruSf  but 
the  post-scutel  not  truncate  (0.  sjnnifer).  3d.  More  ovate,  con- 
tracted anteriorly,  the  first  segment  being  small,  cup-shaped, 
rounded,  not  quite  sessile,  often  subpetiolatc ;  the  2d  segment 
more  swelled.  4th.  Elongate  spindle-shaped,  quite  slender, 
attenuated  anteriorly  the  same  as  posteriorly ;  the  first  segment 
funnel-shaped,  sometimes  elongate  and  subpetiolate. 

The  abdomen  has  a  tendency  to  be  more  produced  than  in 
Divis.  Odfjncrus ;  and  the  1st  segment  is  always  more  coarsely 
punctured  than  the  2d,  which  is  just  the  contrary  in  Divis.  Ody- 
nerus.  These  various  forms  make  quite  insensible  transitions 
from  one  to  another,  and  their  various  combinations  make  it  very 
difficult  to  define  the  subdivisions  of  the  group,  so  that  one  must 
pardon  me  if  I  have  not  succeeded  in  rendering  them  distinct 
enough. 

The  table  of  species,  based  on  empirical  characters,  will  perhaps 
help  the  reader  out  of  the  chaos  of  the  very  numerous  species, 
better  than  the  diagnosis  of  the  subdivisions,  and  the  following 
table  will  assist  in  distinguishing  the  Stenodynerus  from  the 
Divis.  Pachodynerus  and  Odynerus  pr.  diet 
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A.  Upper  face  of  thorax  prolonged  beyond  the  post-scatel,  involving  it 
behind.  Stenodynerusn 

B.  Thorax  not  prolonged  Buperiorly  behind  the  post  Kcntel. 

a.  Poat-scutel  entire,  angnlate  behind.  Stenodyntrus, 

b.  Post-scutel  truncate  posteriorly,  having  a  posterior  face. 

t  First  abdominal  segment  short,  truncate  anteriorly,  its  superior 

face  wider  than  long.  Odynerun. 

ft  First  abd.  segment  subpedunculate,  funnel-shaped  or  cup-shiiped. 

StenoJynerus, 

C.  Abdomen  thick,  conical,  widest  anteriorly.  Odynerus, 

D.  Abdomen  not  so  conical. 

a.  First  segment  truncate  anteriorly. 
a.  Its  superior  face  wider  than  long. 

*  Post-scutel  truncate;  abdomen  ovate-conical.  Odyuerui. 

**  Post-scutel  not  truncate ;  abdomen  slender     1st  segment  more 

punctured  than  the  2d.  Stenodynerus, 

B.  Its  superior  face  about  as  long  as  wide.  Stenodynerus, 

6.  Abdomen    slender,  cylindrical ;    first   segment  bell-shaped,  sessile, 

ronnded  anteriorly,  as  long  as  wide.  StenodyneruM, 

c.  Abdomen  more  ovate,  first  segment  smaller,  cup-shaped. 

StenodyneruM, 

d.  Abdomen  slender,  spindle-shaped  ;  first  segment  funnel-shapod. 

Stenodynerus, 

E.  First  abd.  segment  less  punctured  than  the  2d,  or  equally  punctured 
with  it.  Odynerua. 

F.  First  abd.  segment  more  punctured  than  the  2d  or  equally  with  it. 

Stenodynerut, 

0.  Post-scutel  entire,  angulate  behind.  Stenodynerus* 
n.  Post-scutel  tKuncate  posteriorly. 

a.  Abdomen  sessile,  or  subsessile,  truncate  at  base.  Odynerua, 

6.  Abdomen  subpedunculate,  1st  segment  funnel-shaped. 

Stenodynerus, 

It  is  almost  superfluous  to  say  that  these  distinctions  are  not 
mathematical,  nature  always  forming  transitions  which  oblige  us 
to  admit  a  certain. latitude  in  the  exceptions  and  in  the  meaning 
of  the  definitions. 

Table  to  assist  in  the  determination  of  the  Sienodyneri, 

1.  Wings  black,  with  violet  iridescence.  Hi.  luctuosus, 

1,  1.  Wings  cloudy,  ferruginous,  or  subhyaline. 

2.  A  crest  or  two  erect  spines  behind  the  post-scutel. 
3.  Metathorax  strongly  biangulate,  and  bidentate  superiorly. 

112.  spini/er, 

3,  3.  Metathorax  superiorly  margined  with  a  semicircular  ridge. 

113.  araucanus. 
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2,  2.  No  erect  spines  on  metathorax,  behind  the  post-soatel. 

3.  Soutel,  metathorax,  and  first  segment  orange,  wings  ferruginoas, 
with  the  apex  brown.  115.  Enyo, 

3,  3.  Insect  black,  with  yellow  or  lateons  ornaments. 

4.  Post-scutel  black,  truncate  or  crested;   scutel  adorned  with 
jellow.     Small  species  very  slender. 

5.  Metathorax  unarmed. 

6.  Quite  small ;  antenus  and  plenrs  maculate. 

149.  acolhuus, 

6,  6.  Larger.     Antenn®  and  pleursD  9  imiuaculate. 

150.  zendalus* 

5,5.  Metathorax  having  superiorly  two  small  tubercles;   quite 
small  species. 

6.  Tubercles    large,    dentiform ;    post-scutel    truncate,   not 

crested.  154.  tepanecas. 

6,  6.  Tubercles  small.     Post-scutel  crested. 

7.  Tubercles  rounded,  punctured  ;  post-scutel  crested  ante- 
riorly. 151.  mthuus. 

7,  7.  Tubercles  sharp,  compressed,  very  small. 

8.  Post-scutel  crested  anteriorly.    152.  olmecui. 
8,8.  Post-scutel  crested  posteriorly.   153.  chichimecut, 
4,4.  Poet- scutel   triangular  or  not  dibtiuctly  truncate,  generally 
with  a  yellow  fascia. 

5.  Scutel  and  post-scutel  orange.  142.  coiumbaris. 
5, 5.  Scutel  always  black. 

6.  Post-scutel  crested,  yellow.  124.  Xantianus, 

6,  6.  Post-scutel  not  crested. 

7.  Post-scutel  black. 

8.  Thorax  quite  black. 

9.  Only  the  first  segment  margined  with  yellow. 

132.  NortonianuSf  var. 

9,  9.  Segments  2-5  margined  with  yellow. 

140.  aimilis. 

8,  8.  Thorax  adorned  with  yellow. 

9.  Only  the  first  segment  margined  with  yellow. 

132.  Nortonianus, 
9,  9.  The  first  two  segments  adorned  with  yellow. 
10.  Second  segment  with  two  yellow  spots. 

132.  NortonianuB* 
10, 10.  Second  segment  without  yellow  spot. 

144.  coyotut. 
I  7,  7.  Post-scutel  adorned  with  yellow ;  the  2d  segment  mar- 

gined with  yellow. 
8.  Anterior  margin  of  prothorax  adorned  with  yellow, 
not  its  posterior  margin. 
9.  Margin  of  2d  segment  very  strongly  canaliculate 

,      A       J  118.  f  toltecus, 

and  reflexed.  ,^     <    ^ 

120  A  TToas. 

20 
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9, 9.  Margin  of  2d  segmeut  uot  canalicalate,  or  only 
slightly  reflexed. 
10.  Second  abdominal  Begment  with  two  free  yellow 
spots. 
11.  First  segment  with  two  yellow  spots. 
12.  The  spots  elongate  or  oblique  tascisB. 
13.  Smaller,  very  slender,  cylindrical. 

117.  coujh/mit, 
13,13.  Larger,  not  slender.  IIG.  vayus. 
12, 12.  The  spots  rounded,  or  small,  or  triangular. 
13.  Margin  of  2d  segment  slightly  retlexed. 

121.  (  colleya, 

120.  t  Toas, 

13, 13.  Margin  of  2d  segment  punctured,  not  sen- 
sibly retlexed.      119.  anonnis. 
11, 11.  First  abdominal  segment  without  yellow  spots. 
12.  Post-scutel  bipunctate  with  yellow. 

132.  Xortonianus. 
12, 12.  Poat-scutel  with  a  yellow  band. 

13.  Margin  of  2d  segmeut  slightly  reflexed. 

121.  f  colUga. 
120.  t  Toas, 

13, 13.  Margin  of  2d  segment  not  reflezed. 

14.  Ornaments   rufous,   feet   rufous,   body 
velutinous.        126.  propitiquus. 
14, 14.  Ornaments  yellow  or  pale  ;  feet  black 
and  yellow,  or  yellow. 
15.  Small ;  ornaments  luteous. 

125.  Kennicottianus. 
15, 15.  Ornaments  yellow. 

16.  Segments  1-4  margined  with  yel- 
low.   Abdomen  ovate. 

119.  (  anormis. 

126.  y  propinquuSf  var. 
16, 16.  Segments  1,  2,  4  margined  with 

yellow.   Abdomen  slender. 
17.  Body    much     variegated    with 
orange-yellow ;  femora  yellow. 

122.  Ixiruensis. 

17, 17.  Body  passably  variegated  with 
sulphur-yellow ;  femora  black. 

123.  pedtistris, 

10, 10.  Second  abd.  segment  without  free  yellow  spots. 
11.  First  abd.  segment  with  two  yellow  spots  or 
fasciae. 
12.  With  two  oblique  fasciao. 

116.  vagus  J  var» 
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12,12.  Wi'.h  two  free  spots.     121.  coUega.var, 

13.  Fossette  of  luetatliorax  rather  augulate 
superiorly.  129.    Texensis, 

13, 13.  Fosseite  of  metathorax  rounded. 

121.  collega^  var, 
11,11.  First  and  second  segmenta  without  free  yel- 
low spots. 
12.  Only  the  first  two  abd.  segments  margined 
with  yellow  or  luteous. 
13.  Tibiae  and  tarsi  quite  yellow  or  ferrugi- 
nous. 
14.  Kather  large ;  margin  of  2d  segme.at 
reflexed.  121.   coUega,  var. 

14, 14.  Smaller,  slender ;  margin  of  2d  segment 
not  reflexed. 
15.  Oinaiuents   wide,  deep  yellow ;    2d 
segment  stroni>Iy  punctate. 
3  28.  pereunis, 
16, 15.  Ornnments  narrow,  pale  sulphur-yel- 
low; 2d  segments  finely  punitate. 

145.  f   TatubuytEyVar, 
148.  j    Mohicanus. 
147.  j   Huro. 

136.  [^   Catiepetlensis. 
13, 13.  Tibix  and  tarsi  black,  or  maculate  with 
yellow  or  luteins. 
14.  Insect  not  very  slender ;  ornaments  yel- 
low ;  abdomen  ovate,  margin  (f  first 
segment  wide,  widened  on  each  side; 
feet  black.         135.  mystecus, 
14, 14.  Insect  slender. 

15.  Ornaments' pale. 

10.  Abdomen  truncate  at  base;  meta- 
thorax superiorly  margined  by 
an  arcuate  crest. 

138.  Araucanus, 
16,16.  Abd.  spindle  shaped  ;  metathorax 
not  crested  superiorly.    Yellow 
margins  quite  narrow. 

144.  /  coyotu^t  var 

146.  "I  pruinosus, 
143.  ^  totonacusy  var, 

15, 15.  Ornaments  yellow ;  first  abd.  seg- 
ment rather  sessile,  square  above, 
rugose.  131.  Jiyulus. 

12, 12.  More  than   two  segments   margined  with 
y^low. 
13.  Segments  1,  2,  4  margined  with  yellow. 


yellow.  \ 

^  135.  I 
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14.  Metathorax  rough,  rather  angulate ;  &tU 
begment  margiued  with  yellow. 

129.    Texensisy  rar, 
14, 14.  Metathorax  rouudt*d,  rather  rough ;  5th 
segmeut  not  margined. 

127.   Pennxylranicits. 
13, 13.  The  third  segment  margiued  with  yellow. 
14.  The  foilowiug  begments  margiued  with 

147.  I  Hiiro. 

my.ttecv$, 
14, 14.  Segments  1-4  margined  with  yellow. 
15.  Margiu  of  2d  begment  rather  iedexi*d. 

121.   coUeyOf  var. 
15, 15.  Margin  of  24l  segmont  uot  reflexed. 
IG.  Ouly  the  segment   1-4  9,1-5  % 
margiued  with  ytfllow. 
17.  Body  elongate;  abdomen  cylin- 
drical ;  metathorax  depressed, 
flattened.   130.  fasciculatus, 
17,17.  Body  not  so  slender;  alnlomen 
more  ovate,  contracted  at  base; 
metathorax  short,  roanded. 

133.  Victoria, 
16,1^).  All  the  segmeuts  margined  with 

yellow. 
17.  Ornauientri  lateous ;  anas  black. 
125.  f  Kennicottianus. 

134.  I  Inca, 
17,17.  Ornaments  yellow. 

18.  All  the  margins  wide;  anas 
yellow.   137.  mayus, 
18, 18.  The  last  margins  narrow ;  anus 

black.     ^^^'  \  ^'*^'*^"*- 
134.  I  Inca. 

8, 8.  Postericr  margin  of  prothorax  adorned  with  yellow, 

and  often  also  its  anterior  margiu  quite  black. 

9.  A  free  spot  on  each  side  of  the  2d  abtl.  segment. 

12G.  propinquus. 
9,  9.  No  free  spot  «n  the  2d  segment. 

10.  Quite  slender;  only  the  first  two  segments  mar- 
gined with  pale  sulphur-yellow. 
11.  Feet  black;  tibiae  often  maculate  with  yellow. 
Small.  143.  totonacus. 

Very  small.  14 1.  coyotus. 

11,11.  Tibia}  and  tarsi  fulvous.    145.    Tacubai/a. 
10,10.  Not  so  slender,  abd.  more  ovate;   all  the  seg- 
ments margined  with  yellow. 
11.  Metathorax    rugose,   reticulately  ragose    or 
pauctate. 
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12.  Body  fulvo-veliiliuona  ;  prothorax  and  first 
fiegmeiit  posteriorly  well  margined  with 
yellow  ;  wings  ferruginous  on  the  anterior 
edge.  139.  otomitus. 

12, 12.  Body  argenleo-sericens  ;  prothorax  and  l8t 
segment  very  narrowly  margined,  or  quite 
black ;  2d  Begraent  widely  margined ; 
wings  cloudy.  141.  Pnyroti, 

11,11.  Metatlioraz  punctate,  not  so  rugose;   wiuga 
smoky.  138.  huastecvia.' 


Description  of  the  species, 

I.   Metathorax  having  its  posterior  plate  svperiorhj  terminated 
hj  two  erect  teethe  or  by  an  erect  crest. 

A.  Metathorax  not  prolonged  beyond  the  posi-scutel,  but  truncate 
at  its  a])cx,  ]*osleriorly  excavated,  angulate  on  each  side; 
the  superior  edges  of  the  j^osterior  plate  terminating  in  two 
erect  sjnnes,  which  are  sejjaraled  from  the  post-scutel  by 
deep  fissures. 

This  type  establishes  the  passage  from  the  true  Odynerus  to 
the  Stcnodynerus.  The  metathorax  continue  to  be  formed  as  in 
the  Odynerus  propr.  diet.,  angular  and  sharp,  but  the  post-scutel, 
instead  of  being  transversely  truncate  and  crested,  advances 
angularly  between  the  spines  of  metathorax,  and  is  not  sensibly 
truncate.  The  first  abdominal  segment  is  short  and  truncate 
anteriorly.  The  other  characters  are  quite  those  of  Stcnodynerus  : 
Head  rounded  and  convex;  body  slender,  rather  cylindrical,  the 
first  abdominal  segment  more  punctate  than  the  rest  of  the 
abdomen. 

11^*  O*  spinifer  Sauss. — Gracillimus,  elongatns ;  clypeo  piriform!, 
pnnctato,  apice  arcuato-truncato,  biangulato.  Caput,  thorax  et  abdo- 
miftis  primum  sogmontum,  tenuiter  dense  punctata.  Thorax  convexus, 
anticehnudcoarctatus,tenuitercristato-margin<itus;scutcllisdeplanatis; 
post-scutello  trigonali,  apice  baud  vel  obsolete  truncato;  metanoto 
postice  oblique  excavato,  canthis  lateral ihus  valde  acutis,  ntnn(pie 
dentem  eflBcientibus ;  foveola  strigata,  rugosa;  canthis  inferis  acutis, 
valvis  articulationis  latis  ;  canthis  superis  obsoletis,  snperne  pone  post- 
scutellnm  in  spinas  2  erectas  olongatas  excurreutibns.  Abdomen  sub- 
velutinum  ;  primo  segmento  brevi,  latitndinc  fere  socundo  lequnli,  an- 
tice  rotundato,  truncato, superne  per  tulcum  partito  ;  secnndo  elongate; 
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segmentis  2-6  tennissime  punctatis.  Corpus  nigrnm ;  mandibalarum 
apieo,  tegalis,  tibiis  tarsi:«que,  ferriigiueis ;  punctis  2  in  fluinmo  clypeo, 
puncto  froutali,  puncto  atriDquH  pt^sl-oculari,  et  altero  in  oculornm  siua, 
pronoti  linea  antica  interrupta,  macula  snbalari,  pnncto  ntrinqae  in 
metauoti  deutibus  latt^ralibas  abilouunimjue  tiegnieutornm  1',  2>  fascia 
.  augusta,  flavis  vol  luteia.  Alis  fusco-uebnlosis ;  veuis  fuscis,  U>gali8 
flavo-pnnctatis  9  . — Longit.  10  mm. ;  alse,  7.r>  mm. 

Odijn,  spinifer  Sauss.  ReTue  et  Mag.  de  Zool.  X,  185S,  1C8,  $. 

ItesB.  a.  diff. — In  this  species  llie  distribution  of  the  colors  is 
very  characteristic.  The  scutel  and  post-Kcutel  conlimio  black, 
although  there  is  a  yellow  spot  under  the  wing.  The  yellow 
spots  are  all  quite  small  and  the  hands  quite  narrow.  These 
ornaments  arc  whitish  ou  the  head  aud  thorax,  more  yellowish  ou 
the  abdomen. 

This  Odijnerus  resembles  0.  scKteUan's  by  its  mctathoracic 
erect  tjpines,  but  the  forms  are  quite  different ;  the  post-scutcl  is 
not  transversely  truncate;  the  abdomen  is  more  cylindrical;  and 
it  is  the  1st  segment  which  is  the  most  strongly  punctate,  just 
the  contrary  of  what  appears  in  scufeUaris ;  the  head  is  more 
rounded,  more  convex;  the  metathorax  more  excavated,  but  its 
concavity  is  smaller;  the  livery  is  quite  different. 

llab,  Brazil,  Para. 

B.  Mt'tathoraj:  truvcate,  excavated;  svperiorhj  Vvarginr.d  by  an 
arcuate  rid(jc,  rather  cy^enulate^  separated  on  earh  side  from 
2)0d'scutel  hij  ajifisure, 

113*  0«  Araucanus  Saf^s. — Parvnlus,  niger,  grnoillimns,  cribri  in- 
star  punctatus  ;  ])roiioto  vnlde  angulato  ;  metauoto  superue  cristnlato  ; 
liiiea  Bcapi,  puncto  frontali  et  subalari,  tcgularum  marginibus,  litura 
auL'usta  pronoti  marginiri  autici  et  podt-;scutelli,  uec  uou  fasciid  2  abdo- 
minis, albidid.    9* 

Odi^n.  Arauranns  Sacss.  Reise.  Oester.  Fregatte,  Novara.  Hymenop.  14, 
13,  fig.  8,  9 . 

Total  longtb,  8  mm. ;  wing,  5  mm. 

9.  Small,  slender,  cylindrical ;  head  and  thorax  densely  pnnc^ 
tate;  abdomen  rather  more  finely  punctate.  ITead  excavated 
posteriorly.  Prothorax  having  its  angles  very  sharp.  Metar 
thorax  almost  vertically  truncate,  rugose  on  its  superior  part; 
its  hinder  face  much  excavated ;  the  excavation  almost  polishedi 
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nearly  forming  on  each  side  a  sort  of  angle,  acutely  marginate 
superiorly  iu  an  arc  of  a  circle ;  the  margin  rough,  slightly 
elevated  behind  the  post-scutel,  crenulate,  separated  from  post- 
scutel  by  a  fissure.  Abdomen  cylindrical ;  the  first  segment 
rather  elongate,  anteriorly  rounded-truncate. 

Black,  shining;  mandibles,  apex  of  the  tarsi,  and  antennae 
beneath,  ferrugiuous ;  a  line  on  the  scape  beneath,  a  frontal  and 
post-ocular  8i)ot,  anterior  margin  of  pro  thorax,  two  spots  on  the 
margin  of  the  tegulaj,  post-tcgulu3,  one  or  two  spots  under  the 
wings,  a  line  T)n  post-scutel,  and  the  margin  of  the  first  two  abdo- 
minal segments,  lutcous.  Feet  black.  Wings  subhyaline,  the 
nerves  brown. 

liess.  a.  diff. — It  much  resembles  Ancidr,  scabnusculus,  but  is 
distinct  by  its  abdomen,  without  suture. 

IJab.  Chili  (Museum  of  Vienna). 

C.  Form  not  very  slender,  Metathorax  produced  horizontally 
beyond  the  post-scutd ;  thrn  vrrtu-ally  truncate;  the  post- 
sciUcl  quite  enveloped  by  it  posteriorly ^  not  reaching  up  to 
the  ed(je  of  the  po>iterior  face  of  metathorax ;  the  poderior 
face  of  metathorax  superiorly  terminating  in  an  erect  crest, 
parted  by  a  fissure.     Vertex  in  9  ha  ving  two  pilose  tubercles. 

This  type  is  in  the  Stenodynerus,  the  corresponding  represen- 
tative of  the  type  of  A.  i-sectus,  in  the  Stenancistrocerus.  It 
has  also  the  metathorax  prolonged  and  the  vertex  armed  with 
two  ))ilose  tubercles.  But  the  abdomen,  although  polished  in  the 
same  way,  is  much  contracted  at  base. 

114*  O*  luctuosus  Sau!?9. — ValidQB,  ater,  rugoenft,  n!gro  pilosofl; 
clypeus  piriformis,  paalutu  panciatus,  apice  paulum  emarginatas,  bU 
deutatus.  Capnt  et  thorax  crasse  pnuctata,  mgosissime  8«oundum 
longitiidiiiHiu  elevato-atrigata ;  vertice  oirria  2  pilornm  nigrornm  in- 
8trii<.to,   pronoto   cristato-niarginato,    angalato ;    scatello   laDvi,  nitido, 

•  f> parse  puDctato ;  post-scuteilo  depresso,  iutegro;  nietatborace  rngo- 
sitjsimo,  tranAverse  eJevato-striato,  nee  iion  ntrinque  itabtnti  aroiiato- 
strigato,  velutiuo  et  longe  iiigro-  vel  cinereo-piloso,  poue  post-scutel  lam 
producto,  dein  trancato ;  postice  tantum  iu  medio  foveolato,  grosse 
Btrigato;  sed  iu  snuinio,  supra  foveolam  in  cridtulam  producto,  trans- 
verflam  creuatam,  in  medio  divisam.  Abdomt^u  uitididAimum,  sparse 
pnnctatuui ;  primo  segmento  basi  truncato  ralde  angiiAtiore  qnam  se- 
cundum; seoiindo  Mupra  in  tuberculnm  tumt^Hcente. — Linea  mandibu- 
larum,  maouls  2  laterales  o1yp«*i,  lii&ea  in  anteunaram  scapo  et  macalu 
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2  magnae  in  ba<<i   secnndi  abdominis  segmenti,  albidae.     Also  nigro- 
▼iolactt». — Lougit.  20  mm. ;  alse,  17  mm. 

Odyn.  IttctuosuM  Sadbs.  Et.  Vedpid.  Ill,  220,  114  (1854). 

This  Odynorus  has  many  characters  in  common  with  the  O. 
A-itedus;  tubercle  of  2il  segment  (here  much  m  redeveloped); 
form  of  clypeus,  brush  of  vertex,  superior  termination  of  meta- 
thorax  ;  but  it  differs  from  it  by  the  strong  rugosities,  by  the  forni 
of  the  striae  of  the  head  and  thorax,  and  by  its  metatborax  wliich 
otfera  no  trace  of  latero-suj)erior  ridges,  so  that  the  lateral  ridges 
are  continued  with  the  inferior  ridges,  in  forming  lateral  trenchant, 
but  not  acute  angles. 

The  first  abdominal  segment  is  a  little  funnel-shaped,  truncate. 
The  maxillary  palpi  have  the  2d  article  long  and  slender,  and  the 
last  three  quite  small,  although  longer  taken  together  than  the  3d. 

The  two  spots  of  the  abdomen  might  cause  this  Odynerus  to 
bo  taken  for  the  O.  bidens,  if  its  form  and  punctuation  were  not 
whoUy  different 

Uab.  America.    Which  part,  not  known. 

II.  3Ietaihorax  not  forming  creel  spines  or  cresta  behind  (he 
poat'Scuiel.  lis  superior  face  not  produced  behind  the  post- 
sevieL  Tliis  last  not  posteriorly  truncate,  but  angular. 
Post'SCutel  generally  yelluu\  scutel  usually  black. 

The  great  numbtT  of  species  composing  this  group,  and  the 
intimate  relations  which  they  bear  to  each  other,  make  me 
doubtful  of  my  success  in  defining  them  with  certainty. — The 
species  arc  all  of  moderate  or  small  size. 

1.  Body  slender,  cylindrical.  Concavity  of  the  metathorax, 
wide,  sometimes  rather  distinctly  limited.  First  abdominal 
segment  bell-shaped,  rather  elongate,  widely  rounded  ante- 
riorly, i<essile  or  subsessile.  Tliorax  rather  elongate^ 
vaulted f  subcylindrical. 

(Gronp  of  0.  conjnrmis.) 

This  gronp  represents  the  true  Slenodynerus  with  elongate, 
slender,  cylindrical  forms  Among  the  Sfeyianastrocerus  this 
has  quite  a  corresponding  facies  in  the  group  of  A.Juleipe»,  so  that 
one  aay  find  it  difficult  to  distinguish  some  of  the  corresponding 
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species  of  both  scries.  Thus  0.  vagus  seems  nearly  of  a  form 
with  A.  fulvipe.s,  iu  which  the  suture  of  the  first  abd.  segment 
should  disappear. 

A.  Metathorax  slightly  prolonged  under  the  post-scutel  beyond 
it,  being  truncate  before;^  its  concavity  margined  ivith 
sharp  edgeSt  nearly  ungulate  on  each  side.     . 

a.  Abdomen  slender^  cylindrical ;  Jirst  segment  as  wide  as  the  second.     Body 

velvety, 

115.  O.  £iiyo— Gracilis,  elongatas  et  angastns,  ommino  Telatinns ; 
clyp«o  9  piriforrai,  punctato,  apice  biaugulato  ;  oapite  et  thoraoe  grosse 
cribratis  ;  proTioto  biangalato  ;  metaiioto  graniiloso,  pone  post-scutellum 
foveolato-traucato  ;  ejus  foveola  rotuudata  margiuibus  arcuatis,  heb^t 
atis  punctati<ique  circumdata ;  canthis  inferis  utrinqae  dente  duplice 
instractis  ;  abdomine  valde  eloDgato,  angasto  ;  dense  pnnctato  et  velu- 
tino;  primo  segmento  magno,  elougato,  basi  truncato,  supra  fere  pariter 
longo  qnam  lato,  grosse  cribrato  et  in  longitndinem  per  canaliculam 
ob-^oletum  parti  to. — Niger ;  ore,  oapite  abdominisque  segmeutis  3-6, 
ob.u'ure  ferrugineis ;  clypeo,  thoraoe  et  abd.  secuudo  segmento  nigris ; 
tegulid,  post-scutello,  inetanoto,  abdominis  primo  segmento  et  pedibas, 
aurantiis  ;anteunis  aurantiis  ;  baai  ferrugineis  ;  alls  flavis,  parte  apicali 
nigra.     Longit.  12  mm. 

% .  Minor ;  metanoti  canthis  panlo  distinctioribus  macnla  frontal!  et 
clypeo,  flavis  ;  boo  anguste  polygonali,  bidentato ;  antennis  nnciuatis, 
aurantiis. 

Odyn.  Enyo  Lbp.  St.  Faro.   Hymen.  II,  648,  33  (1841).— Saups.  Et. 

Vespid.  I,  185,  81. — Saora's  Hist,  de  Cuba,  Ins.  770.— Cbbssoji, 

Philad.  Entom.  Proceed.  IV,  1865,  165. 
Odyn,  elegans  Gc£r.  Icon,  Regu.  Anim.  Ins.  446,  pi.  72,  fig.  6  (1842). 

Hab.  Cuba. 

B.  Metathorax  scarcely,  or  not  distinctly  produced  under 

the  post'scutel,  beyond  it. 

a.    AMomen  elongate^  cylindrical,  with   the  \st  segment  as  wide  <is  the  2d, 
elongate;  or  ovoid-elongate  with  the  1st  segment  a  little  narrower,  rounded. 

*  The  l»t  and  2d  abdominal  segments  each  adorned  iH^h  ttoo  yellow  itpUs,  or/ancia 

beHde  their  marginal /ascia. 

(Observation, — These  spots  are  often  wanting,  particularly  in  0.  toltccus.) 


1  This   type  finds  in  the  Stenancistrocerus  its  corresponding   type  iu 
Stenanc.  histrio. 
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1 1.6*  O.  TAgllS  Sacss. — Klongatus,  gracilis,  pnnctati8?iiun» ;  flavo- 
variegutu.s  ;  abdouiinid  8t>giiit{ntiH  1-2,  vel  1-4,  llavo-liiubatis  ;  priiiio 
iiisnper  fascia  iiiterrnpta  flava".  secuii<lo  panctis  2  liberis  tiavirt,  mar- 
giiie  8abcaiialiculato,  crassius  puiictato,  9* 

Odyn,  vagua  Sac;j>.<.  Revae  et  Mag.  de  Zool.  IX,  1857,  277|  9* 

Total  length,  11-12  mm. ;  wing,  9  mm. 

9.  The  whole  insect  coarsely  punctured.  IToad  wider  than 
high.  Clypcus  pyrilbrm,  subbidentate.  Prothorax  slightly 
angulatc.  iMetalhorax  not  very  rugose  superiorly,  presenting  ou 
each  side  of  post-scutel  a  little  flat  i)lace;  its  posterior  face 
excavated,  hut  the  fossette  not  margined  by  ridges;  the  margins 
quite  rounded  and  rugose.  First  abdominal  segment  rounded 
anteriorly,  cribro.se  with  coarse  punctures,  which  continue  at  somo 
distance  on  the  anterior  face;  2d  segment  very  little  wider  than 
tiic  first,  quite  cribrose  with  punctures,  not  quite  so  coarse  as  ou 
the  first  S(?gmcnt,  except  on  the  margin,  where  they  become  just 
as  coarse ;  the  margin  is  also  very  slightly  canaliculate.  Beneath, 
the  2d  and  ltd  segments  are  cribrose  with  large  punctures,  which 
are  variable  or  effaced. 

Black.  Antennai  black,  with  a  yellow  line  on  the  scape.  An 
arcuate  line  on  the  summit  of  clypeus,  a  macula  at  base  of  man- 
dibles, a  frontal  spot,  a  spot  on  the  sinus  of  the  eyes,  and  a  post- 
ocular  lino,  yellow.  Two  spots  on  prothorax  (or  a  submarginal 
interrupted  bi-arcnate  band),  a  si)ot  under  the  wing,  tegula?,  and 
their  appendix,  a  band  on  the  post-seutel,  and  the  edges  of  meta- 
thorax.  bright  yellow.  The  3d-4th  abdominal  segments  narrowly 
margine*!  with  yellow,  the  2d  more  broadly;  the  1st  segment 
adorned  in  addition  with  two  oblique  lateral  lines  (or  an  inter- 
nipted  transverse  fascia  on  it.s  middle,  near  the  base),  and  the  2d 
with  two  lateral  vellow  or  rufous  snots.  The  mareriu  of  the  first 
wider  in  the  middle,  narrower  on  the  side. 

Legs  black;  knees,  tibitB,  and  tarsi  yellow  or  ferruginous. 
Wings  subhyaline  or  smoky. 

Var.  a.  Clypeus  black,  with  two  yellow  dots  on  its  summit  and 
often  two  at  its  apex,  or  yellow,  with  a  black  triangle. 

b.  All  the  abdominal  segments  margined  with  yellow. 

c.  Only  the  first  two  segments  margined  with  yellow. 

d.  The  edge  of  2d  segment  a  little  reflexed. 
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e.  The  yellow  maculffi  of  metathorax  quite  variable,  forming 
two  lines  or  four  spots,  or  only  marking  the  inferior  edges. 

/.   A  yellow  spot  on  the  niesothorax  before  the  scutel. 

g.  Prothorax  with  a  complete  yellow  margin  or  with  four  spots. 

h.  The  spots  on  the  2d  segment  very  small  (or  wanting?). 

i.   Ornaments  passing  into  ferruginous. 

%.  Unknown. 

Bess.  a.  dijf. — This  species  hag  quite  the  appearance  of  Ancis- 
irocerusfulmpcs  and  s&ecularis,  although  without  suture  on  the 
Ist  segment.  But  these  two  species  must  not  be  taken  as  acci- 
dental varieties  of  the  same.  0.  vagus  has  the  thorax  not  so 
cylindrical,  shorter,  a  little  wider  anteriorly,  and  in  the  middle, 
narrower  behind;  the  1st  abdominal  segment  is  more  rounded, 
more  depressed  at  base ;  the  2d  segment  is  also  a  little  wider, 
which  makes  the  abdomen  not  so  cylindrical;  the  whole  insect  is 
not  so  coarsely  punctured  in  vagus,  especially  on  the  clypeus ; 
and  the  2d  segment  is  more  finely  punctured  than  the  1st,  while 
in  fulvipes  and  sapcularis,  the  clypeus  and  2d  segments  are 
generally  as  coarsely  punctured  as  the  rest,  although  there  exist 
some  differences  in  the  various  specimens.  It  greatly  resembles 
0,  oculatus  in  its  livery,  but  the  1st  abdominal  segment  is  larger, 
with  more  elongate  yellow  lines,  not  spots,  etc. — It  approximates 
still  more  to  0.  conformis  (Comp.  this  species). 

Hah.  United  States,  New  York  (E.  Norton),  Illinois  (B.  D. 
Walsh),  Tennessee  (E.  F.  Falcounet). 

lllf.  O.  conformis  Sacss. —  0.  vago  simillimns,  at  minor,  graoilior, 
magir)  cyliiidricus,  crassius  punctatus  ;  clypeo  9  crassissime  cribrato- 
pnnctato,  metanoto  vaMe  rugoso,  primo  abdomiuis  segmento  baai  trun- 
oato,  in  cantho  rngoso ;  20  segmento  crassiua  punctate,  tnargine  rugo- 
sissimo,  reflexo ;  nig«r,  flavo-variegatus ;  clypeo  flavo-4-punctato,  vel 
fascia  ant  lineolis  2  flavia  ;  abdominia  segnieutis  lO,  20  aolia  flavo-mar- 
ginatis,  lo  atriuque  insaper  fascia obliqua,  20  atrinqae  macala  flava.    9  • 

Odyn,  conformis  Sacss.  Et.  Vespid.  111,219,  112,  J  var.  (1854). 

Total  length,  10  mm. ;  wing,  7  mm. 

9.  A  species  quite  approximating  to  O.  vagus,  but  smaller, 
more  slender,  more  elongate,  quite  cylindrical,  and  the  first  abd. 
segment  longer  than  wide.  The  punctures  coarse ;  the  ornaments 
nearly  the  same. — This  species  still  more  resembles  the  0.  ful- 
vipes; it  has  much  of  its  elongate-cylindrical  form  and  rugose 
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panctares,  but  the  1st  abdominal  segment  has  no  sature  and  is 
smaller. 

Head  orbicular  or  even  higlier  than  wide ;  the  antennae  inserted 
almost  below  its  middle.  Clypeus  shining,  very  coarsely  cribrose. 
Head  and  tiiorax  coarsely  punctate;  mctathorax  a  little  elongate, 
very  rough ;  its  concavity  deep ;  the  upper  cheeks  more  convex 
and  prominent  than  in  vagus;  the  lateral  ridges  not  so  much 
pronounced.  Abdomen  elongate  and  cylindrical,  very  coarsely 
punctured,  especially  the  edge  of  the  2d  segment,  which  is  rather 
strongly  reflexed ;  the  first  segment  truncate  at  base,  not  so  much 
rounded  as  in  0.  vagus,  forming  a  transverse  rugose  edge ;  the 
rugosities  sometimes  resembling  a  vestige  of  a  suture. 

The  livery  is  just  the  same  as  in  O.  vagus,  but  the  segments 
3-5  of  the  abdomen  have  no  yellow  margin ;  the  clypeus  generally 
has  two  yellow  lines  near  the  top  and  the  disk  of  metathorax  a 
basal  yellow  spot.  In  the  southern  provinces  the  wings  become 
rather  cloudy. 

%.  Unknown. 

Bess.  a.  diff. — This  should  be  compared  with  0.  pedestris, 
pcrenniSj  Kc/nnicotianus,  and  anormis, 

Hab.  The  United  States,  New  York  (E.  Norton),  Tennessee 
(Fuchs). 

118.  O.  Toltecus  Saurs. — Niger,  gracilis,  rylindricns,  orasse  pnnotatns, 

fulvo-pictos  ;  abdoiDinis  sogmeiitis  lO,  20  flavo-limbati?,  utrinqne  flavo- 
bipuuctatis  ;  secundi  inargiiie  maxima  canaliculalo,  maxime  reflexo. — 
%  vertioe  taberoulato. 

Odyn,  ToUccuH  Saos8.  Revue  et  Mag.  do  Zool.  IX,  1857,  277. 

Total  length,  10  mm. ;  wing,  7  mm. 

Form  as  in  0.  vagus.     Body  elongate,  slender,  and  cylindrical. 

llead  orbicular.  Olypcus  finely  punctured,  pyriform,  termi- 
nated by  a  very  small  o<lgc.  Thorax  elongate,  convex;  prothorax 
slightly  angulate  ;  post-seutel  slightly  carinated  transversely. 
Metathorax  narrow,  excavated;  the  cavity  strongly  punctured, 
margined  fnferiorly  by  two  little  converging  carinie ;  the  edges 
rounded,  not  sharp  superiorly.  The  upper  lateral  spine  of  the 
articulation  elongate;  the  inferior  one  triangular  on  the  margin 
of  the  articular  cavity.  Head,  thorax,  and  first  segment  of  the 
abdomen,  cribrose  with  coarse  punctures;  the  following  segments 
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more  finely  punclared.  Abdomen  cylindrical,  the  first  segment 
in  form  of  an  elongate  bell,  as  wide  as  the  second,  rounded  ante- 
riorly, with  a  feeble  depression  above ;  the  second  constricted  at 
base ;  its  posterior  edge  very  deeply  and  suddenly  canaliculate, 
with  its  margin  very  strongly  reflexed,  like  an  erect  lamella ;  the 
very  deep  channel  very  coarsely  punctured.  The  other  segments 
finely  punctured,  not  reflexed. 

Black.  A  ferruginous  spot  at  base  of  the  antennae;  a  frontal 
spot,  a  dot  in  the  sinus  of  the  eyes  at  a  post-ocular  spot,  a.sub- 
marginal  fascia  on  the  anterior  edge  of  the  prothorax,  a  spot 
under  the  wing,  margin  of  tcgulie,  a  spot  on  mesothorax  before 
the  scutel,  post-scutel,  and  inferior  edges  of  metathorax,  dull 
ferruginous  or  yellowish.  The  first  two  abdominal  segments 
margined  with  a  regular  yellow  band,  and  adorned  near  the  base, 
each  with  two  lateral  yellow  or  ferruginous  spots ;  the  s[)ots  of 
the  first  segment  a  little  oblique.  Feet  black ;  knees  and  tarsi 
beneath  ferruginous,  or  yellowish.  Wings  subhyaline,  nerves 
fuscous. 

Var.  a,  Prothorax  with  only  two  yellow  spots  ;  disk  of  meso- 
thorax not  spotted. 

b.  The  free  spots  of  the  1st  and  2d  segments  of  the  abdomen 
wanting. 

Z.  Smaller.  Vertex  having  a  large  double  tubercle;  this  is 
flattened  and  polished,  parted  by  a  groove.  Clypeus  polygonal, 
longer  than  wide,  yellow,  terminated  by  two  acute  teeth.  Scape 
of  antennae  beneath,  inner  orbits  and  frontal  spot,  yellow.  Hook 
of  the  antennae  black.  Mandibles  with  a  yellow  line.  Second 
abdominal  segment  slightly  swelled;  the  free  spots  of  the  first 
two  segments  often  wanting  in  the  small  specimens,  especially 
those  of  the  2d  segment.  Tibiae  and  tarsi  yellowish-ferruginous. 
Metathorax  generally  black,  except  the  valves  of  the  articulation. 

Var,  In  small  specimens  the  tubercles  of  the  vertex  are  quite 
obsolete. — The  males  are  sometimes  very  small.  Length,  7  mm. ; 
wing,  6  mm. 

jRess,  a.  diff. — This  species  has  intermediate  forms  between  0, 
vagus  and  0.  con/or  mis ;  it  is  a  little  more  elongate  and  slender 
than  the  first;  a  little  less  than  the  second.  It  is  very  neatly 
characterized  by  the  strong  difference  of  form  of  its  2d  abd.  seg- 
ment, the  edge  of  which  is  extraordinarily  deeply  and  narrowly 
canaliculated  as  in  no  other  species,  except  Aiit'utrocerus  Arista; 
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the  margin  being  quite  a  high  crest.  In  0.  ronformis  it  is  onir 
slightly  reflexed  and  a  little  caiialiciilated,  but  not  making  a  sharp 
deep  channel  as  in  O,  Bravo.  The  tubercle  of  the  head  of  the 
males  is  also  very  characteristic.  (We  notice  that  such  are  fouad 
in  other  species  with  strong  canaliculate  2d  segment  as  Anciatro^ 
cerus  tuberculiccps.) 

Hub.  The  temperate  Mexico.  I  caught  13  specimens  in  the 
valleys  of  the  Sierra  Madre  and  near  Mextitlan. 

119.  O.  anormis  Sat.— Niger,  vaUle  punctatas,  abdominis  20  seg- 
ineuto  satis  elougato,  luargine  fortius  puuctato ;  primo  cupuliformi  ; 
capitis  pauctis,  pronoti  inargine  antico,  tegulis,  inacala  subalari,  post- 
Bcutello,  metanoti  angnlis,  abdoiiiiDis  segmentoriim  liml>o,  iieo  non 
pecuudi  mauulis  2,  flavis. —  ^.  Clypeo,  maudibaiis,  antenuis  sabtos, 
flavis. 

Eumenes  anormis^  Sat,  Long's  %%  Exped.  1824,  Append.  78  (II,  346,  3), 

5  (non  ^).— Say's  Eniouiol.  (Lb  Co.nte),  I,  234,  3  J  (uou  %). — 

Saoss.  Et.  Vespid.  I,  232;  III,  340,  225. 
Odi/n,  atiormis  Say,  Boston  Journ.  I,  1837,  387,  5. — Say's  Eutomol.  (Lb 

Contb),  n,  767;  6. 
Jlhynchium  anorme  Sauss.  Et.  Veppid.  Ill,  184. 
Odyn,  orulatus  Say,  Boston  Journ.  I,  1837,  385,  2  ^  .— 8ay*8  Entomol. 

Le  Contk),  II,  766,  2.— SAU88.  Et.  Vespid.  I,  219,  113,  ^.—Chbsson 

Anier.  Ent.  Trans.  I,  1867,  387,  23. 
Odyn.  persecutor  Sauss.  Et.  Vespid.  Ill,  256, 133,  pi.  xiv,  fig.  1,  J*  (1854). 

Total  length,  11  mm. ;  wing,  7^  mm. 

Pronotum  wide,  its  angles  sharp;  post-scutel  not  elevated; 
metathorax  having  its  lateral  ridges  sharp,  but  its  cavity  not 
bordered  by  sharp  edges,  nor  with  well-deQned  limits.-  Abdomen 
ovalO'Conical ;  its  first  segment  cup-shaped,  not  so  wide  as  the 


»  There  can  be  no  doubt,  whatever,  about  the  identity  of  this  species 
with  0.  oculatus  9 ,  it  being  very  well  described  by  Say.  He  called  it 
anormlit,  b»»can8e  it  has  not  the  form  of  Eumentft^  and  he  only  classed  it  in 
thJA  genus  because  of  the  similar  structure  of  its  mouth,  being  nnawaro 
that  these  two  genera  are  not  to  be  separately  distinguished  by  the  mouth. 
And  further  he  says  (Bost.  Journ.),  " It  is  like  the  Oculatus  Say.'*  Besides, 
he  took  his  female  specimen  for  a  male,  which  made  him  find  some  differ- 
ence from  OculatuSf  which  was  described  from  a  male. 

s  In  some  copies  the  antenn»  have  been  painted  all  yellow,  by  mistake. 
•The  yellow  color  is  only  to  be  seen  beneath  when  developed  under  the 
fiagellum. 
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2d ;  it  is  longer  than  wide.  The  whole  insect  strongly  punctured ; 
the  thorax  roughly  punctured ;  the  edge  of  the  2d  segment  having 
a  line  of  strong  punctures  beneath,  as  well  as  ou  the  dorsal  side. 

Black;  a  spot  on  the  forehead,  inner  border  of  the  orbits,  a  dot 
behind  each  eye ;  an  interrupted  border  on  the  anterior  edge  of 
prothorax,  a  spot  under  the  wing,  post-scutel,  tegulie,  and  post- 
tegulffi,  and  the  ridges  of  metathorax,  yellow;  the  teguloe  with  a 
brown  spot;  all  the  segments  of  the  abdomen  bordered  with 
yellow,  the  first  fascia  fused  with  a  lateral  spot ;  the  2d  segment 
adorned  on  each  side  with  a  clear  yellow* spot;  beneath  black; 
feet  black  at  base ;  knees,  tibiaj,  and  tarsi  yellow.  Wings  hyaline, 
nerves  brown,  with  a  brown  cloud  in  the  radial  cell. 

% .  Clypcus  very  slightly  emarginate,  yellow ;  mandibles  and 
antennae  beneath,  yellow.     Femora  and  cox©  anteriorlv  vellow. 

Bess.  a.  cliff. — Very  closely  allied  to  0.  conformis,  but  not  as 
cylindrical. — Compare  also  the  following  species. 

Ilab.  North  America.  Baltimore,  Ohio,  New  York,  Con- 
necticut (E.  Norton),  Illinois  (B.  D.  Walsh),  Missouri  (Say), 
New  Mexico. 

130»  0»  Toas  Cresson. — Niger ;  clypei  siimmi  fascia,  panctis  capitis, 
Bcapi  fascia,  pronoti  macnlis  2,  tegulis,  macula  subalari,  pos  t- sen  tell  o, 
maoulis  2  iiietanoti,  abdominis  segmentoriim  limbo,  neo  uon  maculis  2 
basalibus  2'  et  maculis  2  coDfluentibus  primi,  albidis ;  secaudo  seg- 
mento  margine  reflexo ;  pedibua  rufis,  genibu:i  llavidis. 

Odyn,  Toas  Crbsbok,  Amer.  But.  Trans.  I,  1867,  381,  24. 

Total  length,  4  lin. 

9 .  Black,  densely  and  deeply  punctured ;  a  lunate  line  at  base 
of  clypeus,  spot  at  base  of  mandibles,  another  above  insertion  of 
antenn©,  another  in  the  emargination  of  eyes,  and  a  short  line, on 
posterior  orbits,  pale  yellowish-white  ;  clypeus  with  longitudinal 
punctures,  narrowed  at  tip,  which  is  subemarginilte ;  apical  half 
of  mandibles  ferruginous;  palpi  pale;  antennae  with  the  scape 
whitish  on  the  outside;  two  transverse  spots  on  prothora.x, 
tegulae,  except  a  dusky  medial  dot,  a  large  spot  beneath  and  a 
small  spot  behind  tegulai,  post-scutellum,  and  a  transverse  mark 
on  each  side  of  metathorax,  pale  yellowish-white ;  metathorax 
rugulose,  truncate,  and  subexcavate  behind.  Apical  margin  of 
all  the  abdominal  segments,  except  the  last,  yellowish  (that  on, 
the  basal  segment  confluent,  with  a  lateral  subtriangular  spot; 
that  on  the  second  sinuous  anteriorly),  and  sub-basal,  transverse 
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spot  on  each  side  of  socoiid  segment,  pale  yellowish-white;  apical 
margin  of  latter  segment  reflexed ;  the  second  segment  beneath, 
with  a  yellowish  apical  margin  and  the  third  with  a  lateral  spot 
of  the  same  color.  Legs  ferruginous ;  coxae  and  part  of  tro- 
chanters, black;  tips  of  femora  and  base  of  tibiae,  yellowish. 
Wings  subhyaline,  dusky  along  the  costa,  stigma  and  costal 
nerve  reddish-brown. 

%.  Ciypeus,  upper  surface  of  mandibles,  a  line  between 
antennaj,  dilated  and  sub-bilobed  above,  and  the  anterior  orbits, 
almost  filling  up  the  tniargination,  but  not  extending  above  it, 
yellowish-white  ;  the  ciypeus  smooth  and  emarginate  at  tip  ;  the 
antennaj  black  above,  the  scape  yellowish-white  beneath,  the 
flagellum  fulvous  beneath ;  the  apical  joint  gradually  thickened, 
the  eleventh  joint  emarginate  beneath ;  the  next  suddenly 
smaller,  and  the  apical  joint  hooked  and  subacute;  the  lateral 
spots  on  first  and  second  segments  of  abdomen  smaller  and  more 
oblique;  beneath,  the  third  segment  has  au  entire  apical  yellowish 
margin. 

Hess.  a.  diff. — This  seems  to  be  very  closely  allied  to  O, 
anormiSy  from  which  it  differs  l)y  its  pale,  whitish  ornaments,  and 
the  reflexed  margin  of  2d  segment. 

Hab.  New  Mexico.  (Museum  of  the  Am.  Ent.  Soc.  of  Phila- 
delphia.) 

I  do  not  know  this  species,  and  I  cannot  be  perfectly  sure  of 
having  assigned  it  the  right  position. 

121.  O.  COllei^a  Sausb. —  0.  onormi  affiniRsimas,  at  minor;  diflert 
iDsnper  metanoti  foveola  pauctata,  velutina ;  marginibas  rotundatia ; 
clypeo  %  latiorequaui  longiore,  longe  bidentato,  dentibus  spini form i ban, 
distantibus.  Niger;  clypeo  {%),  puncto  frontali  et  post-ocalari,  orbitis 
iiiternis,  scapo  sabtu8,  pionoti  fascia  minata  6ubmargiDali,poat-.<tcuieIlo, 
abdominis  segmentornni  1',  2'  margiiie  pnnctoque  minuto  nirinqae 
primi  segmcnti,  llavis  vel  fulvis ;  mandibulis,  tegalis  pedibaeque  ferm- 
gineis  ;  alis  iufumatis,  violascentibas,  %  , 

Odyn,  coUega  Sauss.  Rev.  de  Zool.  XXII,  1870,  61,  21,  % . 

Total  length,  12  mm. ;  wing,  8.5  mm. 

9.? 

%,  Quite  approximating  to  0.  oculaius.  But  the  size  is  a 
little  larger;  .%  as  large  as  0.  anormis  9;  the  punctuation  is 
stronger,  as  strong  or  stronger  than  in  anormis  9,  except  on  the 
metathorax,  which  is  less  rugose,  velutinous.     The  excavation 
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of  metathorax  Bmall,  rounded,  with  edges  quite  rouuded  as  in  0. 
p7'opinquu8.  The  2d  segment  is  shorter,  with  its  marginal  zone 
more  coarsely  punctured  and  the  edge  more  reflexed. 

The  livery  is  the  same,  but  the  prothorax  has  a  waved  sub- 
marginal  yellow  or  fulvous  fascia;  no  spot  under  the  wing;  tegulue 
ferruginous.  Segments  1-2  margined  with  yellow;  3  and  4  very 
obsoletely  tipped  with  fulvous ;  the  first  segment  adorned  with 
two  very  small  lateral  fulvous  spots;  the  2d  without  such  spots. 
Feet  ferruginous ;  at  base  black.    Wings  smoky,  rather  iridescent. 

Clypeus  {%)  transverse,  wider  than  long,  yellow,  terminated 
by  two  long  spines  separated  by  a  semicircular  notch.  Mandibles 
ferruginous,  partly  yellow. 

Var.  ?  Two  small  spots  on  the  2d  segment. 

Bess,  a,  diff. — It  has  the  same  form  of  abdomen  as  in  0.  Xan- 
iianuSf  from  wbich  it  differs  by  its  2d  segment,  more  swelled, 
bell-shaped,  with  a  little  reflexed  edge.  It  is  larger  than  0. 
pedestriSj  perenniSf  etc.,  and  is  especially  distinguished  by  the 
form  of  its  clypeus,  short  and  long-spined. 

Ilab.  New  England.    Connecticut  (E.  Norton). 

Observation. — Wo  are  in  possession  of  a  ^  specimen  nearly 
identical  with  the  described  type,  having  the  first  two  segments 
adorned  with  very  small  lateral  spots  (probably  liable  to  be 
wanting),  but  the  clypeus  is  triangular,  more  elongate,  terminated 
by  two  long  spines  separated  by  a  narrower  deep  notch. — Is  it 
another  species  ?  (New  York). 

**  Only  th€  tecohd  abdominnl  segment  adomtd  ttith  (wo  pdloto  f>poit  which  are  qften 

wanting,  principally  in  the  male».  ' 

Ohaervathn.^ As  in  tbe  preceding  sppcies,  the  spots  of  first  segment  are 
often  wanting,  and  one  mast 'compare  also  the  species  of  Section  *, 

laa.  O.  bacuensis  Sauss.  (Fig.  28,  28fl.)— Niger,  crasse-punctat«s, 
flavo-mnltipiotus;  metanoto  utrinque  hand  angnlato,  foveola  crasse 
punctata,  supeme  infra  scutellum  canthis  angnlatis  acatia  terminata; 
20  abd.  segmento  tenuiter  ponctato  :  clypeo,  antennia  basi,  capitis  raacu- 
lis,  pronoto  antice,  tegnlis,  macula  subalari,  post-scut  el  lo,  roetanoti 
laterihus,  tegnlis,  pedibus,  abdominis  senmentorum  1',  2",  4',  5'  margine 
et  ano,  fiavis;  2P  segmento  insuper  utrinqne  macula  fiava  ;  alis  snbfer- 
rugineis  apice  nebulosis. 

Odyn,  hdcu,  Saitrs.  Kt.  Vespid.  I,  185,  80  (1852>.— O.  bacuentix  Sausb, 
Ibid.  Ill,  232.— Crksson,  Hymen,  of  Cuba,  Proo.  Bnt.Soq.,  PUUacL.; 
IV,  18G5,  64. 

Total  length,  9  mm. ;  wln^,,  6  iMiUv 
21 
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Slender.  Head  and  thorax  coarsely  cribrose.  Prothorax 
slightly  contracted  and  an ga late.  Post-scatcl  short,  having  no 
ridge,  but  its  posterior  part  receding  backward  making  for  it  a 
sort  of  hinder  face.  Metathorax  a  little  prodaccd  backward 
beneath  the  post-scutel  and  sharply  truncate  vertically.  Its 
hinder  face  excavated,  coarsely  cribrose;  the  concavity  margined 
superiorly  by  an  angulatcd  edge  under  the  post-scutel;  no  lateral 
angles. 

First  abdominal  segment  bell-shaped,  anteriorly  rounded-trun- 
cate, quite  coarsely  punctured,  anteriorly  roughened,  reticulate ; 
second  segment  very  little  wider  than  the  first,  shallowly  and 
more  finely  punctured. 

Black.  Mandibles  rufous.  Antennae  orange;  the  scape  yellow 
anteriorly,  extremity  of  flagellum  black.  Clypeus,  a  triangle  on 
the  forehead,  inner  orbits  of  the  eyes,  and  a  macula  behitad  them, 
vcllow. 

Antennaj  yellow  at  base  (probably  black  at  tip  ?).  Anterior 
part  of  metathorax  yellow.  First  segment  of  the  abdomen  yellow 
above,  with  a  tridcntate  black  emargination.  Second  segment 
broadly  margined  with  yellow  and  adorned  with  two  free  yellow 
spots.  Segments  4,  6  above  with  an  incomplete  yellow  fascia. 
Anus  yellow.  Feet  yellow,  or  partly  ferruginous,  coxae  black  or 
spotted  with  ferruginous.  Wings  washed  with  ferruginous ;  the 
apex  cloudy. ;  the  radial  cell  with  a  brown  cloud. 

9.  Clypeus  pyriform,  its  apex  slightly  truncate,  excavated. 

%.  Clypeus  slightly  bidentate,  yellow;  mandibles  yellow. 

Bess,  a.  diff, — This  much  ornamented  species  is  characterized 
by  the  peculiar  form  of  its  metatht)rax ;  its  livery  recalls  various 
species  of  the  Antilles:  such  as  0.  fij)ectabilis,  which  is  distinct 
by  its  strongly  angulatcd  metathorax ;  Ancislrocerus  Poeyi  and 
obliquus,  both  distinguished  by  the  abdominal  suture ;  0.  cuhensis, 
distinct  by  its  conical  abdomen,  not  slender  cylindrical -ovate  as 
in  0.  hacuenais,  and  by  its  metathorax  truncate  on  the  same  plane 
with  the  post-scutel,  etc. 

Hah.  Cuba.     1  9  sent  to  me  hy  Dr.  Gundlach. 

138*  O.pedestris  Sadsr.    (Fig.  22,  22a.)— 0.  conformi  simillimiiB,  at 
piimo  abdominis  segmeDto  minore,  utrinqae  immaoalato. 


\ 
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Odyn.fuscipe^  Sauss.  Et.  Vespid.  I,  143,  28  (1852). 
Odifn.  pedesiris  Sauss.  Ibid.  Ill,  143,  28,  %  (1854). 
Odjfn.  proximus  Sauss.  Revae  de  Zool.,  IX,  1857,  274. 

9  •  Total  length,  10  mm. ;  wing,  8  mm. 
%,  Total  length,  9  mm.;  wing,  7  mm. 

5.  Form  as  in  0.  conformist  or  a  little  less  elongate,  but 
rather  more  leagtheued  than  in  0.  vagus,  Clypeus  cribrose  with 
large  puncthres.  Head  circular,  strongly  punctured,  as  is  also  the 
thorax;  metathorax  not  so  roughly  punctured,  velutinous;  its 
concavity  superiorly  margined  with  rugosities.  First  abdominal 
segment  strongly  punctured,  slightly  elongate,  becoming  more 
rugose  anteriorly.  Second  segment  not  as  strongly  punctured, 
elongate,  constricted  at  base ;  its  margin  coarsely  punctured,  a 
little  canaliculate. 

» 

Black,  shining ;  scape  beneath,  a  spot  on  the  mandibles,  a 
frontal  dot,  two  spots  or  an  arcuate  line  on  the  summit  of  the 
clypeus,  a  post-ocular  spot  and  a  spot  in  the  sinus  of  the  eyes,  an 
interrupted  band  or  two  maculae  on  the  prothorax,  a  spot  under 
the  wing,  another  before  the  scutel,  post-scutel,  and  inferior  edges 
of  metathorax,  yellow.  Tegulae  ferrugineus,  spotted  with  yellow. 
Abdominal  segments  1-4  regularly  margined  with  yellow;  the  2d 
adorned  with  two  separate  yellow  spots  near  the  base.  Knees, 
tibiae,  and  tarsi,  yellow. 

Var,  a.  Ko  yellow  spots  on  the  disk  of  mesothorax. 

b.  Only  the  segments  1-2  margined  with  yellow ;  metathorax 
immaculate. 

c.  Segments  3-4  partly  margined  with  yellow. 

d.  Metathorax  more  rounded. 

e.  Two  very  small  free  spots  on  the  1st  segment. 

^.  Clypeus  polygonal,  a.  little  bidentatc,  as  broad  as  long, 
yellow;  inner  orbits  yellow.  Hook  of  antennae  black.  Disk  of 
mesothorax  and  metathorax  generally  quite  black.  Margin  of 
2d  segment  often  more  reflexed. 

Var.  The  tip  of  clypeus  black  ;  spots  of  the  2d  segment  very 
small. 

Bess.  a.  diff, — This  may  be  a  mere  variety  of  0.  nonformisf. 
The  same  size,  same  punctures,  same  livery,  except  the  two 
oblique  yellow  lines  of  the  first  segment,  which  are  wanting. 


1  This  name  had  been  previously  employed  by  Herrioh-Scheffer 
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Slill  I  find  a  dififcreiice.  1st,  in  the  fomi  of  the  head,  not  so 
circular,  a  little  broader,  giving  it  another  appearance;  2d,  in  the 
1st  abd.  segment,  evidently  smaller,  not  so  broad  at  its  base, 
but  a  little  more  funnel-shaped,  a  little  depressed,  a  little  longer/ 
not  quite  as  sessile.  This  becomes  very  evident  when  the  abdo- 
men is  bent  downwards.*  It  is  also  not  quite  as  wide  as  the  2d 
segment ;  this  being  longer  than  in  confortnis  and  a  little  con- 
stricted at  base,  to  fit  into  the  1st  segment. 

These  characters  of  the  abdomen  seem  to  me  to  indicate  a 
species  different  from  O.  conformiSy  but  which  can  only  be  dis- 
tinguished by  a  very  experienced  eye. — I  can  only  compare  the 
females,  the  male  of  0.  conformU  being  unknown  to  me.  Com- 
paro  0.  Penyisylvanicus. 

Ilab.  The  UniteO  States.  New  York,  2  9,3^,  taken  by  me. 
Connecticut,  9  ?,  6  ^  (E.  Norton). 

124*  0»  Xantliianiis  Sadss.  9* — ^ig^r,  clypeo  panctato,  thorace 
l»vi,  iiiipuiictato;  nietnnoto  solorugoso;  post-sculHllo  tiaudverife  obtaSH 
cristato  ;  uietathoracis  foveola  saperne  sabaciite  inargiiiata  ;  abdoiuiiie 
puDctato;  secundi  segmmiti  linca  marginali  ciasse  pnnotata  ;  tertio  in 
medio  pprmgose  panotato ;  reliqais  tenuiter  puiiotatis  ;  scapo  aiitiee, 
paucto  maiidibuiaruni,  frontali,  ooiilari  et  post-oculari,  fusciaqne  arcuata 
in  snmmo  elypeo,  maculis  2  obliquis  pronoti,  macula  subalari,  post- 
Bcntello,  fasciis  2  metanoti,  abdominis  vittis  2,  maculisqiie  2  parvalia 
lateralibua  segmentoriim  1',  2',  flavia ;  pedibus  rafiis,  luteo-macalatU, 
basi  uigris  ;  tegulis  rnfis,  flavo-macalatis. 

Odyn,  Xantianus  Sauss.  Revae  de  Zool.  XXII,  1870,  103,  22,  9. 

Total  length,  11  mm. ;  wing,  7.5  mm. 

9.  Size,  form,  livery  nearly  as  in  0.  anormis,  but  differing 
from  it  by  the  following  characters.  Clypeus  a  little  more 
coorsoly  punctured  and  more  truncate.  Thorax  smooth,  not 
sevfiibbj  punctured,  except  on  the  upper  face  of  metathorax. 
Scutel  parted  by  a  groove.  Post-scutel  elevated  into  a  sort  of 
blunt  crest,  flattened  behind  (seen  from  behind  the  edge  is  arcnate 
or  rather  trapezoidal,  nearly  bi-mamillated).  Metathorax  having 
its  superior  face  a  little  prolonged  behind  the  post-scutel,  includ- 
ing it  on  both  sides;  widely  truncate ;  its  hinder  face  or  excava- 


I  T\\\<  position  is*  a  qnitp  indisp«>nsnl>la  condftion  for  the  good  stady  of 
Odynerus,  and  should  be  given  to  all  the  specimens. 
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tion  sniootli  or  a  little  punctured,  superiorly  margined  by  (almost) 
an  edge,  making  an  M  or  W  reversed. 

Abdomen  having  its  first  segment  more  rounded,  narrower 
and  a  little  longer;  the  second  short  and  more  strangulated  at 
base,  to  fit  rnto  ihe  first,  its  hinder  margin  with  a  more  simple 
line  of  punctures ;  the  2d  segment  as  coarsely  cribrose  in  the 
middle  as  the  edge  of  the  2d,  but  only  in  the  middle. 

The  arcuate  yellow  fascia  of  clypous  wider ;    the  macnlaj  of 
prothorax  more  approximate;  tegulaj  ferruginous,  with  two  yel- 
low spots;  lateral  spots  of  the  1st  segment  quite  small  or  wanting;* 
knees,  tibiae,  and  tarsi  ferruginous,  spotted  with  yellow.    Segments 
3,  4  very  narrowly  niargiued,  the  5th  black.    Wings  cloudy. 

Bess.  a.  diff. — This  species  is  easy  to  distinguish  by  its  not 
punctured  thorax,  and  elevated  post-scutel. 

Ilab.  Lower  California.     Cape  St.  Lucas  (T.  Xantus). 

15E5*  O*  RennicotlanilS  Sau.«9. — Niger,  iiiti'1u<«,  punctntn?,  0.  Penn- 
iylvanico  affini^,  at  brevior;  dense  punctatuH,  nietanoto  et  ahd.  priiuo 
Begmento  grosse  puuctatis:  corpora  albido-variegato ;  macula  iiiandi« 
bularuiii,  uiypei,  fiontis  et  oculorum,  liiiea  in  scapo,  maculis  2  pronoti, 
2  iiietaiioti,  2  subalaribn.s,  post-scutello,  tegulis  abdoiniDisque  segmen^ 
toriim  limbo,  secuiidi  puncto  utriiique  tibiisque,  albidis  9* 

Odyn,  Kennicotianus  Sacss.  R«v.  de  Zool.  XXII,  1870,  104,  23. 

Total  length,  8  mm. ;  wing,  G  mm. 

A  species  allied  to  0,  pedestris.  A  little  smaller;  forms  the 
same;  the  prothorax  also  finely  angulate,  but  the  thorax  shorter; 
the  metathorax  a  little  less  retracted  and  more  open,  that  is,  its 
concavity  is  a  little  wider.  Abdomen  less  lengthened,  first  seg- 
ment shorter,  cupuliform,  the  2d  as  wide  as  long,  a  little  more 
densely  and  finely  punctured.  The  metathorax  and  the  first 
segment  shorter,  cril)rose  with  large  punctures,  almost  as  in  the 
0.  perennis.     Scutel  divided  by  a  longitudinal  groove. 

9.  Clypeus  black.  A  spot  at  summit  of  mandibles,  three  dots 
or  an  arcuate  line  on  summit  of  clypeus,  a  spot  on  the  fnmt, 
another  in  the  sinus  of  the  eyes  and  one  behind  their  summit,  a 
line  on  the  scope  of  the  antennae,  two  spots  on  prothorax,  one 
under  the  wing,  post-scutel,  tegulae,  and  two  spots  on  the  summit 
of  metathorax,  whitish;  all  the  segment  of  the  abdomen  adorned 
with  a  white  border,  wide  and  regular;  the  2d  ornamented  with 
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two  dots  of  this  color  on  its  sides.  Tibiae  whitish,  spotted  with 
black  behind.     Wings  transparent,  nervures  brown. 

Var.  No  lateral  spots  on  the  2d  segment. 

liess.  a.  diff, — This  Odynerus  differs  from  0.  pedeatris  and 
Penmsijlvamcus,  by  the  coarse  punctuation  of  first  segment,,  etc. ; 
from  the  0.  perennxa^  by  its  thorax,  shorter,  less  strongly  punc- 
tured than  the  first  segment,  by  its  less  elevated  head,  its  less 
prolonged  form,  etc. ;  from  the  0.  texensiSy  by  its  less  angulate 
and  less  rugose  meiathorax ;  by  its  first  segment  more  coarsely 
'and  more  equally  punctured  throughout;  by  the  2d  less  strongly 
punctured,  especially  along  its  posterior  border,  etc. — From  all 
by  its  whitish,  not  yellow  ornaments. 

llab.  United  States.  One  9  taken  in  Illinois  by  Mr.  Robert 
Kennicott. 

136*  0»  propinquus  Sauss. — Graoilior,  ubiqne  dense  panotatns, 
fulvo-velutiiius,  aurautio  vul  rafo  variugatas  ;  proiioto  antioe  et  poatice 
rufo-limbato ;  macula  sabalari,  tegulis,  post-scutello,  melauoti  oautliis, 
segmentorum  limbo,  maoula  utriuque  iu  secuudo  segineuto  pedibosque 
rufid  9. 

Odifti,  propinquus  Sauss.  Revue  de  Zoolog.  XXII,  1S70,  104,  24,  9  • 

Total  length,  11  mm. ;  wing,  8  mm. 

9.  Very  similar  to  O.  oculatus,  Clypcus  not  so  produced, 
more  truncate,  very  coarsely  punctured,  very  obsoletely  bicari- 
nate  below  and  biangulate  at  tip.  An  impressed  point  on  the 
vertex.  Thorax  a  little  narrower.  Cavity  of  the  metathorax 
rounded,  smaller,  punctured;  its  margins  quite  rounded.  Abdo- 
men more  cylindrical,  the  2d  segment  not  much  wider  than  the 
first,  as  in  O.  vagus.  The  whole  insect  densely  and  almost 
equally  punctured  ;  the  second  abdominal  segment  as  strongly 
punctured  as  the  1st,  and  like  the  thorax,  but  its  hinder  margin 
and  the  3d  more  coarsely  punctured ;  the  base  of  the  2d  above 
subtuberculate. 

Black,  grayish-velutinous,  with  a  rather  fulvous,  hairy  clothing; 
head  and  metathorax  with  a  grayish  reflection.  A  spot  on 
mandibles,  a  fa.scia  on  the  top  of  the  clypcus,  a  frontal  spot,  a 
dot  on  the  sinus  of  the  eye,  and  a  post-ocular  spot,  orange  or 
pale ;  antennae  black,  joints  1-2  rufous,  a  little  obscure  above. 
Both  edges  of  prothorax,  the  anterior  with  a  wide  bilobed  inter- 
rupted fascia,  the  posterior  with  a  narrow  line,  a  spot  under  the 
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wing,  post-scutel,  ridges  of  raetathorax,  tegulce,  the  margin  of  all 
the  abdominal  segments,  and  two  free  spots  on  the  2d  segment, 
orange  or  briek-red ;  feet  ferruginous ;  coxae  maculate  with  fer- 
ruginous. Wings  a  little  smoky.  The  rufous  margin  of  the 
second  segment  is  wide  and  regular;  that  of  the  first  fused  on 
each  side  with  a  little  spot ;  the  fascia  of  the  last  segments  some- 
times pale  or  yellow. 

liess.  a,  dijf\ — This  species  is  noticeable  for  its  velutinous 
body  and  rufous  ornaments;  by  its  2d  segment  as  strongly  punc- 
tured as  the  1st,  and  the  thorax,  with  its  margin  not  channelled, 
scarcely  reflexed  at  all,  which  distinguishes  it  from  0.  coUega. 
It  differs  from  0,  Xantianus^  by  its  more  cylindrical  abdomen, 
its  2d  segment  not  short,  and  post-scutel  not  elevated. 

Hab,  Mexico.  I  caught  this  species  in  the  "  ticrras  templadas," 
South  of  Mexico. 

***  Nofrtt  yfUow  tpolt  on  thejlrtt  ttoo  abdominal  tegments. 
Observation. — Compare  also  the  Sections  ♦  and  ♦*,  for  the  varieties 
destitute  of  spots  which  the  reader  may  be  iDcliued  to  coufound  with  the 
species  of  this  group. — Comp.  priucipally  0.  collega,  0,  KennicottianuSf 
toUecu*, 

121f*  O*  PennsylTanicug  Sauss. — 0.  pedestri  affinissimns,  graoil- 
limas ;  niger,  panctatas  ;  fascia  soapi,  pronoti  et  abdominis  segmentomm 
1^  21,  4'  margine,  post-scatello  maculaque  subalari,  tibiis  tarsisqae 
flavis;  tegulis  rufis. —  9*  Clypeo  bideulato  flavo. 

Odyn.  Pennsylvanicus  Sadss.  Et.  Vespid.,  Ill,  257, 134  (1854). 

9.  Total  length,  9  mm. ;  wing,  7  mm. 
%  .  Total  length,  8  mm. ;  wing,  6  mm. 

Quite  approximating  to  0.  pedestris.  The  size  a  little  smaller; 
but  the  same  form,  only  more  slender.  Head  orbicular.  The 
punctures  about  the  same,  but  ihe  clypeus  more  finely  punc- 
tured. The  concavity  of  metathorax  not  margined  superiorly  by 
wrinkled  rugosities ;  its  summit  sooner  occupied  by  reticulate 
large  punctures.  The  alxlomen  very  slender,  cylindrical;  the 
1st  segment  having  the  same  form  as  in  0.  proximun,  rather 
small,  elongate,  a  little  depressed,  having  often  merely  a  vestige 
of  a  suture.  The  margin  of  the  2d  coarsely  punctured,  but  only 
narrowly  sulcate,  or  not  at  all  channelled,  only  slightly  depressed. 

9.  Black.  Clypeus  quite  black.  A  spot  on  the  mandibles, 
labrum,  a  line  on  the  scape  of  the  antennae,  a  spot  in  the  sinus  of 
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the  eye,  a  post-ocular  dot,  an  interrupted  fascia  on  the  prothorax, 
a  spot  under  the  wiug,  post-scutel  and  margin  of  segments  1,  2, 
4,  tarsi,  and  tibiae,  yellow.  Tegulse  ferruginous;  wings  subhja- 
linc ;  nerves  brown  ferruginous ;  the  radial  cell  smoky. 

%.  Antennae  ferruginous  beneath;  clypeus  punctured,  poly- 
gonal, shortly  bidentatc,  yellow. 

Var.  a.  The  yellow  margin  of  the  4th  segment  incomplete, 

h.  Segments  5,  6  margined  with  yellow. 

c.  The  3d  obsoletely  margined. 

d.  Only  two  yellow  dots  on  prothorax. 
€.  Wing  scales  %  black. 

f.  Anterior  tibiae  maculate  with  black. 

g.  Ornaments  %  luteous. 

h.  Clypeus  %  black  on  its  inferior  part.     Flagellum  of  the 
antennae  %  quite  black.    (Louisiana.) 

Hess.  a.  diff. — May  be  a  variety  of  0.  pedestris  ?. 

Hab,  United  States.    New  York,  Illinois,  Wisconsin,  Louisiana. 

138*  O*  perennis  Sactss.  (Fig.  25.) — Sat  minatas,  niger,  elongatun, 
gracilis,  orassisflime  panotatns,  flecundo  Regmento  angUAto,  elongato  ; 
corpore  flavo-variegato ;  capita  paene  aliiore  quam  latiore;  metanoto  et 
abdominis  priino  segmento  grosse  foraminato-punctatia ;  abdominia 
segmentis  1^,  2^  late  flavo-margiuatis. 

Odyn.  perennis  Sauss.  Revue  Zool.,  IX,  18.^7,  p.  277. 

Total  length,  9  mm. ;  wings,  7  mm. 

Form  almost  precisely  as  in  O.  pedestris,  but  the  body  more 
coarsely  punctured. 

9.  Head  a  little  higher  than  broad,  not  so  densely,  but  more 
coarsely  punctured.  Punctures  of  clypeus  larger.  Those  of 
thorax  very  coarse.  Those  of  metathorax  and  the  first  abdominal 
segment  still  larger,  very  rough.  Those  of  the  top  of  metathorax 
somewhat  reticular.  First  abd.  segment  not  quite  as  wide  as 
the  2d,  rather  depressed  above.  Second  segment  yet  strongly 
l>unctured,  but  much  less  than  the  1st  segment;  its  margin  more 
coarsely,  but  not  so  strongly  punctured  as  the  1st  segment,  not 
canaliculate ;  its  base  rather  constricted,  making  it  seem  almost 
tuberculate. 

Black.  A  spot  on  mandibles,  the  top  of  clypeus,  scape 
beneath,  a  frontal  spot,  a  spot  in  the  sinns  of  the  eyes  and  a 
post-ocular  dot,  a  wide  marginal  band  on  prothorax  and  on  the 
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first  two  segments  of  the  abdomen,  post-scutel,  a  spot  under  the 
wing,  knees,  tibiae,  and  tarsi,  bright  yellow  (or  rather  orange). 
Wings  a  little  smoky  ;  tegulse  and  their  appendix  yellow. 

Var.  Wing  scale  rufous. — Apex  of  clypeus  ferruginous. 

% .  A  little  smaller,  llead  as  wide  as  high.  Clypeus  poly- 
gonal, longer  than  wide,  bidentate,  yellow ;  mandibles  almost 
yellow.  Antennae  ferruginous  beneath  ;  hook  black.  Interme- 
diate coxee  yellow  before  ;  posterior  cox©  margined  with  yellow 
on  the  inner  border. 

Beaa.  a.  diff. — Differs  from  0.  pedestria  by  its  wide  yellow 
bands  and  by  the  absence  of  free  yellow  spots  on  the  2d  segments ; 
by  its  more  rugose  metathorax  and  1st  abd.  segment. 

Compare  also  0.  texensis  and  Kennicottianus. 

Hah.  North  America.     Tennessee  9,  New  York  %, 

139.  O*  Texensis  Sauss. — Sat  minntan,  gracilis,  niger,  grosse  pnno- 
tatus;  nieianoto  snbangulato,  rugosisdiino,  puiicto  froiitali  et  oculari, 
pronoti  margine,  post-scatello,  macula  snbalari  et  prse.^cutellariftegulis, 
abdominis  segmeutorum  1,  2,  4,  5  limbo,  tibiiit  taraidqiiH,  fla^is  ;  abdo- 
minis primo  segmeuto  basin  versos  rugoso  ;  secaudo  sat  brevi.     %  . 

Odyn.  Texensis  Sauss.  Rev.  de  Zool.  XXII,  1870,  104,  25,  %. 

Total  length,  9  mm. ;  wing,  6.5  mm. 

% .  Quite  approximate  to  0.  Pennsylvanicua.  Same  size,  but 
not  quite  so  slender;  the  thorax  a  little  shorter,  but  little 
attenuated  posteriorly,  more  coarsely  punctured.  The  form 
almost  exactly  as  in  0.  perennia,  but  the  lateral  edges  making 
nearly  two  blunt  angles;  the  excavation  rugose.  Abdomen  as 
in  perennia,  but  more  densely  and  not  so  coarsely  punctured  ;  the 
2d  segment  shorter,  not  so  constricted  at  base ;  its  base  flat 
above,  not  subtuborculate;  its  margin  coarsely  punctured,  slightly 
margined,  not  canaliculate. 

Black.  A  frontal  spot,  a  spot  in  the  sinus  of  the  eyes,  a  post- 
ocular  line,  a  bilobed  fascia  on  the  margin  of  prothorax,  tegulse, 
a  spot  under  the  wing,  post-scutel,  a  spot  on  the  disk  of  meso- 
thorax,  yellow.  Abdominal  segments  all  margined  with  yellow 
except  the  3d.  Knees,  tibiae,  and  tarsi  yellow.  Wings  a  little 
smoky. 

%.  Antennffi  fuscous  beneath;  the  scape  with  a  yellow  line. 
Clypeus  yellow;  its  teeth  spiniform;  mandibles,  inner  margin  of 
the  orbit,  and  of  the  posterior  coxae,  yellow  or  luteous. 
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Hess,  a,  diff. — This  species  resembles  by  its  livery  0.  Pennsyl- 
vanicus,  but  it  differs  by  its  stronger  punctures,  its  thorax  and 
abdomen  shorter ;  the  former  being  more  square  behind.  It  is 
in  the  nearest  relationship  with  O.  perennis.  It  recalls  also 
A nciiitrocerus  Sumiihrasti, 

Hub.  Texas.  •  1  ^. 

130.  O.  fasciCUlatUS  Sau&<.— Niger,  gracilis,  cyliudricus,  uhiqoe 
deuse  puuctatus  ;  pruthorace  biaiigulato;  metathorace  transverse  depres- 
BO-compresso,  &uperne  rugosoj  canlliis  lateralibus  acutis,  lauiellaribus  ; 
foveola  rhomboidali;  priino  abdoiiiiuis  segmeiito  Heoiindo  latitudine 
ajquali;  capitis  niaculis,  ecapo  subtiis,  proiioti  luargine  antico,  tf^gulid, 
post-scutelli  fascia,  luetaihoraeis  caiitliis  iuferis,  abd.  segmentorum 
10_40  margiue,  tibiis,  tai^isque,  flavis.— -£.  Clypeo  fascia  arcuata  et 
maoulis  2  apieis,  fiavis. 

Odyn,f(uciculatus  SArss.  Revne  de  Zoolog.  XXII,  1870,  104,  26,  J. 

Total  length,  10.5  mm. ;  wing,  8  mm. 

9.  Form  slender  and  cylindrical.  Head  as  high  as  wide; 
vertex  with  an  aiigulate  groove.  Thorax  elongate,  convex,  and 
cylindrical.  Prothorax  wide,  its  angles  finely  dentiform.  Meto- 
thorax  rather  compressed  transversely,  somewhat  lamellate  on 
the  sides,  oblique  and  posteriorly  produced.  Its  concavity  not 
vertical,  but  oblique,  wider  than  long,  having  somewhat  of  a 
lozenge  form,  scarcely  strigose ;  not  margined,  limited  superiorly 
by  the  rugosities  of  the  upper  face;  its  inferior  edges  compressed, 
continued  with  the  lateral  edges.  Abdomen  cylindric-depressed, 
the  1st  segment  as  wide  as  the  second ;  anteriorly  truncate- 
rounded,  the  2d  elongate.  Head,  thorax,  and  abdomen  densely 
punctured;  the  metathorax  more  rugose  than  the  rest;  the  Ist 
segment  a  little  more  strongly  punctured  than  the  mesothorax  ; 
the  2d  segment  having  its  margin  widely  and  very  slightly  cana- 
liculate, and  a  little  more  coarsely  punctured  than  the  rest  of  the 
segment. 

Black.  A  line  on  the  mandibles  and  on  the  scape  of  the 
antennffi,  a  double  frontal  spot,  a  dot  between  the  eyes  and  the 
antennae,  a  post-ocular  spot,  a  double  spot  occupying  the  anterior 
margin  of  prothorax,  a  little  dot  under  the  wing,  tegulse,  a  line 
on  post-scutel,  and  inferior  ridges  of  metathorax,  goldon-yellow  ; 
abd.  segments  1-4  adorned  with  a  yellow  marginal  band;  the 
first  two  bands  rather  wide  and  regular,  but  having  the  anterior 
side  rather  lacerated;   the  3d  not  so  wide;   the  4th  narrower, 
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incomplete.  Feet  black.  Knees,  tibise,  and  tarsi  yellow.  Wings 
subhyaline,  nerves  fusco-ferruginous. 

9.  Clypeus  broadly  pyriform,  black,  with  a  superior  fascia  or 
two  spots  near  the  apex,  yellow  ;  the  apex  truncate,  subdentate. 

Var.  Clypeus  yellow,  with  a  black  spot. 

Bess.  a.  diff. — This  species  is  particularly  distinguished  by  the 
form  of  its  metathorax,  which  recalls  0.  con/ormisj  the  thorax 
being  elongate,  convex-cylindric,  the  prothorax  not  contracted 
anteriorly.  The  abdomen  has  the  first  segment  shorter,  not  as 
long  as  wide  above,  more  as  in  0.  conformis.  It  has  some 
similarity  to  0.  perennis,  but  it  is  larger ;  the  1st  segment  is  as 
wide  as  the  2d,  the  body  not  so  coarsely  punctured,  etc. 

Hab.   Cuba.     ?. 

131.  O.  figulus  Sauss. — Niger,  nitidns,  gracillimus,  pronoto  saban- 
gulato  ;  abd.  lO  segmento  antice  triiDcato,  supra  rug08o;  capita,  thorace 
et  pedibus,  luteo-signatis ;  pronoti  et  post-scatelli  margine  antioo  liuea 
latea ;  abdominis  segmentis  1^2'  margine  lateo ;  alis  hyalinis,  in  oosta 
subinfuscatis.     9- 

Odyn.Jigulua  Sadss.  Et.  Vespid.,  Ill,  247,  120  (1854).> 

Total  length,  10  mm. ;  wing,  8  mm. 

An  insect  having  a  slender,  cylindrical,  lengthened  form. 

9.  The  clypeus  is  rugulose,  pyriform,  and  seems  to  terminate 
in  two  sharp  little  teeth  ;  but  these  are  only  marked  out  by  a 
fossette  on  the  border.  The  thorax  is  wide  before,  its  anterior 
margin  is  straight  bordered,  and  the  angles  are  distinct;  before 
these  angles  the  prothorax  is  slightly  retracted.  The  scutel  is 
notched  on  each  side  by  a  fossette.  The  metathorax  has  its 
lateral  ridges  horizontal ;  it  forms  on  each  side  an  angle  blunted 
by  the  meeting  of  long  inferior  ridges ;  the  posterior  plat«  is 
triangular,  occupied  entirely  by  the  concavity,  which  is  bordered 
on  each  side  by  the  inferior  ridges,  while  posteriorly  they  lose 
themselves  in  the  rugosities  of  the  summit  The  abdomen  is 
slender  and  shining ;  the  first  segment  is  truncated  anteriorly, 
following  a  ridge  quite  distinctly;  its  superior  face  is  very 
coarsely  punctured  before  and  behind,  always  rather  less  toward 


I  It  \i  probably  in  *oon<«equ^noe  of  a  tran$«po6Uion,  that  this  species  \9 
found  placed  1.  o.  in  the  division  ParodyneruB.  I  am  not  wholly  sure  of 
the  place  it  should  occupy,  not  having  the  type  before  me. 
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the  posterior  border.  The  border  of  2d  and  following  segments 
offers  a  veiy  niueh  weaker  puneiuation.  Tiie  head  and  thorar 
are  densely,  but  quite  Guely  punetured.  Tiie  abdomen  doed  uot 
offer  any  swelling  at  the  base  of  2d  segment  beneath. 

Black;  a  dot  on  the  mandibles,  a  frontal  and  post-ocular  dot, 
scape  beneath,  anterior  margin  of  prothorax,  a  spot  under  the 
wing;  two  dots  on  tegnhc,  post-seutel,  a  line  on  each  side  of 
nietathorax  below,  and  the  margin  of  segments  1,  2,  luteous ; 
tibia?  with  a  yellow  line;  femora  l;  2,  6p(»tted  with  yellow  at 
the  apex.     Wings  du>ky,  margined  with  gray. 

liab.  Guadaloupe.     Collection  of  the  Marquis  of  Spinola. 


2.  Form  leais  (njUndrical,  not  much  elongated,  the  thorax  more 
crowded  together,  often  short  and  wide  anteriorly ,  con* 
iracted  posteriori ij.  Metalhorax  more  convex,  rounded; 
its  fosHctte  generally  small,  but  ahcoys  distinct.  Abdomen 
ovoid  or  irregular,  the  first  segment  narrotcer  than  the 
second,  having  no  longer  the  shajte  of  an  elongate-bell, 
widened  anteriorly,  which  receives  the  second  segment,  but 
is  not  truncate  anteriorly,  not  having  a«  anterior  and  a 
superior  face,  but  the  two  faces  lost  m  a  continued  cnrva-- 
ture ;  this  segment  not  as  sessile ;  srcond  segment  more 
swelled  than  in  the  preceding,  short  and  convex,  contracted 
at  base  to  fit  into  the  first 

Insects  in  general  strongly  punctured ;  often  vclutinous. 

(Group  of  0.  Iluastcctis,  otomitus,  etc.) 

The  type  of  this  group  is  not  easily  defined,  because  each 
species  unites  only  a  part  of  the  characters  above  indicated,  the 
group  being  composed  of  an  agglomeration  of  very  divergent 
species  Among  the  Stenancistrocerus  this  type  is  reproduced 
bv  a  A.  Sumichrasti,  Guzmani,  etc. 

All  the  species  are  of  small  size;  they  seem  to  be  very  numerous 
in  the  southern  part  of  the  northern  continent. 

It  becomes  more  difficult  to  distinguish  the  numerous  little 
wasps,  because  the  species  are  quite  approximate  to  each  other, 
and  the  character  of  their  punctures  and  forms  varies  between 
certain  limits,  so  that  one  can  only  feel  sure  about  them,  b^ 
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comparing  numerous  specimens.     It  seems  uearlv  impossible  to 
determine  single  specimens  upon  simple  descriptions. 

The  details  of  form  and  livery  upon  which  I  have  endeavored 
to  build  the  subdivisions  of  the  arrangement  of  the  species,  are 
of  a  very  doubtful  profit,  because  of  the  diflficulty  of  defining 
them  clearly,  so  that  they  must  not  be  absolutely  relied  upon. 

A.  Form  rather  stouter^  abdomen  rather  wide  in  the  middle,  hut 
yet  attenuated  before.  The  fossette  of  the  posterior  face  of 
metathorax  rounded,  always  distinct.  (Fossette  of  meta- 
thorax  sometimes  margined  superiorly.) 

a.  Jliorax  but  slightly  adorned  with  yellow;  (sometimes  quite  black,  with  a 
yellow  spot  under  the  winy)  ;  post-scafel  quite  black  or  adorned  with  (wo 
yellow  dots  J 

133*  0«  Norton ian lis  Sauss. — Niger ;  clypeo  antioe  angnste  pro- 
dncto,  subbideiitato ;  mi'ianoto  rngoso,  foveola  striata,  margiuilius 
punctatis,  obtusis ;  abdomine  ovato,  priino  segmeiito  valde  panctato, 
capa]iformi,ba.si  subtrimcato,  Bessili,seeuiido  magia  tenuiter  pnnctato  ; 
pancto  mandibular!,  frontali,  past-ooulari,  lineola  in  ocnloriim  sinn, 
macula  subalari,  puncti^  2  post-seutt^lli  et  al>doniini8,  8egnii*ntorum  1\ 
2'  niargine  tenuiter,  flavis ;  20  seginento  utiinque  flavo-puiictato  et 
partiin  Havo-margiuato ;  geuibus  et  tardis  ferrugiueis ;  tibiis  anticis 
Davis.     9  * 

Var.  a.  Thorace  omnino  nigro,  macula  flava  subalari. — 6.  Secundo  abd. 
segmento  baud  Davo-marginato. 

Odyn.  Nortonianus  Sadas.  Rev.  de  Zool.  XXII,  1870,  105,  28,  ?. 

Total  length,  9  mm. ;  wings,  7  mm. 

9 .  Rather  small.  Ci ypeus  somewhat  triangular,  rather  narrowly 
produced  and  subbidentate.  Prothorax  somewhat  angulated. 
Post-scutel  short,  forming  on  its  anterior  (or  superior)  part  a 
rounded  transverse  carina,  with  a  little  insensible  medial  tubercle; 
its  hinder  face  slightly  convex.  Metathorax  rugose,  punctured, 
quite  rounded,  its  concavity  strigose,  not  marginate.  Head  and 
thorax  not  very  coarsely  cribrose.  Abdomen  cylindrical,  ovoid; 
the  first  segment  short,  truncate,  and  rounded  anteriorly,  as 
cribrose  as  the  thorax,  the  2d  slightly  constricted  at  base,  more 
finely  punctured,  becoming  more  coarsely  punctured  on  its  hinder 
part 


>  Comp.  also  A,  Peyroti,  var. 


334  HYMENOPTEKA   OF   AMERICA.  [PABT  I. 

Black,  shining.  A  little  mark  at  base  of  mandibles,  and  of  the 
scape,  a  frontal  spot,  a  little  line  in  the  sinus  of  the  eyes,  a  post- 
ocular  dot,  a  spot  under  the  wing,  and  a  narrow  marginal  line 
on  the  first  abd.  segment,  yellow ;  knees  and  tarsi  ferruginous ; 
anterior  tibiae  yellow,  especially  anteriorly.     Wings  transparent. 

Var.  a.  Black.  A  spot  on  the  mandibles,  scape  beneath,  frontal 
and  post-ocular  spot,  a  little  line  in  the  sinus  of  the  eyes,  and 
one  on  the  summit  of  the  clypeus,  yellow ;  the  two  spots  of  pro- 
thorax  quite  narrow ;  a  spot  under  the  wing,  only  two  quite 
small  dots  on  the  post-scutel,  a  narrow  margin  on  the  segments 
1,  2  of  the  abdomen,  and  two  free  spots  on  the  2d  segment,  yel- 
low. Feet  black;  knees  yellow;  tarsi  ferruginous;  anterior  and 
intermediate  tibiae  anteriorly  yellow. 

6.  The  margin  of  the  2d  segment  with  only  a  small  lateral  yel- 
low mark. 

Bess,  a,  diff. — This  Odynerus  is  well  characterized  by  its  quite 
exceptional  livery,  the  thorax  being  quite  black,  with  a  yellow 
spot  under  the  wing.  It  slightly  recalls  the  description  of  O. 
Itaiphone,  but  the  post-scutel  is  not  yellow,  and  the  metathorax 
not  ridged  on  its  margin. 

Hab.  New  England,  Connecticut.     Taken  by  E.  Norton. 

b.  Anterior  margin  of  prothorox  adorned  with  yeVow,  but  not  the  posterior 
margin;  the  yellow  fascia  often  bilobed  or  interrupted,  Foaaette  of  meta- 
thorax large^  rather  triangular,  occupying  nearly  the  whole  width  of  the 
metathorax. 

*  Sometimea  there  are  two  Wtlefree  itpote  nn  the  2d  abdominal  itegmfntg.    (Theie  very 
small  spots  are  very  often  wartiog,  and  do  not  con«titttte  serions  cbaractem.) 

188»  O.  Tictoriae  Saupb.— Niger,  tenniter  dense  pnnctatus*;  inetATioti 
foveola  parum  excavata,  mardnibuR  inferis  Bubacntis :  corpore  Bericeo- 
eublanoso;  puncto  man dibul arum,  pnncto  frontali,  ocalari  et  post- 
ocnlari,  scapo  subtua,  pronoti  margine  antico,  macula  sabalari,  po3t- 
sculello,  metanoti  canthis,  abdominis  Bepnientoium  marginibuR,  tibils 
ettareis,  flavis;  tegulis  rufis.— Tar/af.  puncto  mesonoti  et  pnncto  ntrin- 
que  2'  segmenti,  flavis. 
9.  Clypeo  crassins  strigato-punctato  in  snmmo,  fascia  arcnataflaTa. — 
% .  Clypeo-  flavo,  bidentato ;  striga  mandibulorum  et  orbitia  intemiSy 
flavis  ;  metanoto  sspins  immacnlato. 

Odyn.  Victoria  Safpb.  Revne  de  Zoolog.,  IX,  1857,  279,  J. 

Total  length,  10  mm. ;  wing,  8  mm. 
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9 .  Form  and  size  as  in  0.  anormiSj  cljpeus  coarsely  strigate- 
punctate.  An  impressed  point  behind  the  ocelli.  Thorax  shorter. 
Metathorax  rather  flattened  behind  ;  its  concavity  not  distinctly 
strigate ;  the  lateral  and  inferior  edges  sharp.  The  first  segment 
of  abdomen  not  so  sessile,  nor  so  short,  more  rounded,^  funnel- 
shaped  or  cup-shaped ;  the  second  constricted  at  base,  to  fit  into 
the  first.  The  whole  insect  finely  punctured,  more  finely  and 
more  densely  than  in  0.  anormis;  the  2d  and  3d  segment  more 
strongly  so  than  the  first ;  the  margin  of  second  more  coarsely 
cribrpse ;  its  edge  smooth,  very  slightly  reflexed. 

Black,  silky,  rather  woolly.  Ornaments  of  the  body  yellow, 
just  the  same  as  in  O.  anormis;  but  the  lateral  spots  of  the  first 
two  segments  are  quite  small  or  wanting,  and  the  marginal  fascia 
of  prothorax  complete.  Tegulaj  rufous.  Wings  cloudy,  prin- 
cipally in  the  radial  cell. 

Var,  a.  Extremity  of  clypeus  with  two  yellow  marks;  5th  abd. 
segment  not  margined. 

6.  Ornaments  and  feet,  except  at  base,  ferruginous. 

c.  No  yellow  spots  on  the  2d  segment. 

% .  Clypeus  yellow,  bidentate ;  a  line  on  the  mandibles  and 
inner  orbits  yellow.     No  spots  on  the  2d  segment. 

Var.  Metathorax  quite  black. 

Bess,  a.  diff. — A  very  difficult  species.  Most  resembles  0, 
Mayua;  differs  from  it  by  its  more  triangular  posterior  face  of 
metathorax,  somewhat  larger  size,  antennae  not  fulvous  beneath, 
etc. — (Nevertheless  it  may  be  a  variety  of  0.  may  us.) 

From  0.  anormis  it  differs  by  its  velutinous  body  and  its  less 
cylindric  thorax,  wider  anteriorly. 

Hab.  Mexico.  I  caught  2  9  in  the  mountains  of  Anganpneo 
(Michoacan);  %  9  near  Cuernavoca;  9  in  the  barranca  of  Mex- 
titlan ;  4^,4^  from  Orizaba  (Sumichrast). 

••  JVo  lateral  yftllow  ttpot  on  the  dbdnmen.^ 
t  Exeavntion  of  metathorax  rather  large. 

134*  O.  Inca  Sauss. — Parvniaa ;  niger,  nbiqne  seqnaliter  panctatns, 
metathorace  rite  foveolato,  foveola  punctata ;  capitis  pnnctis,  pronoti 
margine  antico,  macula  snbalari,  tegnlis,  post-scntello  abdnTnini<<qiie 


*  Compare  also  O,  VictoHct,  which  is  ve/y  often  destitnte  of  lateral  yel- 
low  spots  on  the  2d  segment  of  the  abdomen. 
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segmentoram  limbo,  pallide-flavis ;  pedibus  iiigriA,  genibaa,  tibiia 
amice  iarsisqutf  subtus  lutris. —  %.  Clypeo  euiargiuato,  flavo;  antouuis 
sabtas  fulvid;  soapi  fascia  flava ;  alid  iufumatia. 

Odyn.  Inca  Shjjsa.  Rev.  de  Zoul.  XXII,  1870,  105,  29,  9  ^. 

Total  length,  7  mm. ;  wing,  5.5  muK 

9.  Small.  Tliorax  convex,  narrowed  posteriorlj,  margined 
and  angulate  anteriorly.  The  whole  insect  densely  and  about 
equally  punctured,  the  abdomen  as  well  as  the  thorax.  Meta- 
tborax  velutinous,  truncate  a  little  behind  the  post-scutel,  having 
a  rather  wide  cavity,  which  is  punctate,  rather  margined;  tho 
lateral  ridges  salient,  forming  nearly  a  blunt  angle  on  each  side. 
First  abd.  segment  small,  cup-shaped,  slightly  depressed  above, 
its  punctures  not  stronger  than  on  the  2d ;  this  is  constricted  at 
base,  i?ubtuberculate  at  base  above,  quite  cribrose;  the  punctures 
a  little  stronger  beliind  than  anteriorly. 

Black,  grayish-silky.  A  frontal  and  post-ocular  spot,' anterior 
margin  of  prothorax,  a  spot  under  the  wing,  tegulsQ,  a  fascia  on 
the  post-scutel,  and  the  margin  of  all  the  abdominal  segments 
pale-sulphur  yellow  ;•  the  fasciae  of  the  segments  1-2  the  widest. 
Anus  black.  Feet  black;  tibise,  knees,  1,  2,  and  tarsi,  pale  yel- 
low ;  tibiie  black  behind  ;  tarsi  obscure  above.     Wings  smoky. 

%.  Clyi)eus  polygonal-pyriform,  notched  and  bidentate,  pale 
yellow.  Mandibles  black.  A  little  carina  between  the  antennae. 
Sinus  of  the  eyes  margined  with  yellow.  Antenn©  fulvous 
beneath  ;  the  scape  yellow  beneath  ;  the  hook  fulvous. 

Beys.  a.  diff. — This  approaches  the  0.  Kcnnicoitianus^  by  its 
form  and  its  pale  ornaments,  although  not  as  pale ;  but  the  scutel 
is  not  parted  l)y  a  groove,  the  metathorax  not  so  rough ;  the  first 
segment  is  smaller,  not  so  coarsely  punctured,  and  the  2d  is  as 
coarsely  cribrose  as  the  first. 

Hah,  Peru  (E.  Norton.     Taken  by  H.  Edwards). 

tt  Excavation  of  metathorax  itmnller  and  rounded. 

185.  O.  llffystecus  Safss.— Niger,  flavo-pictns  ;  clypeo,  thorace  et  lO 
abd.  sesmento  crnssrt  cribrato-ponctatis ;  seonndo  8t*gmento  politn, 
sparse  et  inngiR  tenaUpr  punctato,  margine  impresso  et  crasse  punotato; 
capitis  maculis,  pronoti  macnlis  2,  po>t-scntello  abdomiuisque  8<*gineii- 
tornni  l'-3*  margine,  flavis;  priiui  fasda  latiore  utrinque  aacta,  2»8ubr«- 
panda,  3*  tenuistsima,  %  iiicompleta ;  pedibas  nigris  artubaa  sabferm* 
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gineia ;  olypeo  %  flavo,  apioe  nigro,  bispinoao ;  alis  subbjaliuis,  tegulis 
nigria  flavo-bimaculatis. 

Odyn,  MjfslecuB  Sauss.  Revae  de  Zool.,  IK,  1857,  279. 

Total  length,  8  mm. ;  wing,  6  mm. 

9.  Clypeus  pyriforra,  very  coarsely  punctured,  nearly  reticu- 
lately  rugose,  prolonged  into  a  sort  of  beak,  subemarginate  at 
tip.  Head,  thorax,  and  first  abdominal  segment  densely  and 
strongly  punctured.  Edge  of  prothorax  finely  ruptured,  its 
angles  subdentiforra.  Metathorax  vertical,  convex,  very  rugose, 
rather  velutinous ;  its  concavity  very  small;  the  rough  superior 
faces  prolonging  themselves  on  the  posterior  side,  leaving  but  little 
place  for  the  concavity  ;  the  lateral  edges  sharp  and  hairy. 
Abdomen  rather  short;  the  first  segment  rounded,  not  short,  bell- 
shaped,  strongly  cribrose,  rugose  at  base;  2d  segment  somewhat 
in  the  form  of  a  hawk's  bell,  rather  short,  polished,  and  more  finely 
punctured;  its  base  a  little  constricted,  although  the  1st  segment 
is  but  little  narrower  than  the  2d ;  its  margin  having  an  impressed 
zone  of  coarse  punctures ;  this  zone  having  anteriorly  an  undu- 
late form  ;  3d  segment  densely  punctured. 

Black,  shining,  not  velutinous  like  0.  Jluaslecns,  Mayus,  and 
other  Mexican  species,  but  garnished  with  a  sericeous  gray  pile, 
rather  argenteous  on  head  and  metathorax.  Mandibles  brown 
or  rufous;  there  are  often  two  yellow  spots  on  the  top  of  clypeus ; 
a  frontal  spot,  a  spot  in  the  sinus  of  the  eyes,  and  a  post-ocular 
line,  yellow.  AntennjB  black ;  the  scape  below  yellow.  Two 
spots  in  the  middle  of  prothorax,  touching  its  posterior  edge,  a 
quite  small  spot  under  the  wing  (or  none),  post-scutel  and  ridges 
of  metathorax,  yellow;  tegul©  brown,  margined  with  ferruginous, 
maculate  with  yellow ;  the  margin  of  the  first  the  widest,  fused 
on  the  side  with  a  lateral  spot,  making  it  emarginate  on  each 
side ;  the  yellow  fascia  of  the  second  segment  having  two  wide 
notches,  or  rather  undulate,  complete  beneath  ;  the  3d  margin 
quite  narrow.  Feet  black;  knees  and  tarsi  beneath  rather  ferru- 
ginous.    Wings  subhyaline,  not  ferruginous-brown. 

% .  Hook  of  the  antennae  ferruginous.  Clypeus  squarely  poly- 
gonal, longer  than  wide,  produced  inferiorly  triangularly,  and 
terminated  by  two  separating  teeth  or  spines ;  its  surface  quite 
coarsely  punctured,  yellow,  with  its  extremity  black. 

The  spots  of  the  head  larger,  the  sinus  of  the  eyes  quite  yellow. 
22 
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The  anterior  edge  of  prothorax  with  a  nearly  complete  submar- 
ginal  yellow  band ;  no  spot  under  the  wing ;  the  yellow  band 
of  the  3d  segment  incomplete.  The  cavity  of  metathorax  larger, 
more  limited  superiorly. 

Var.  %.  Clypeus  with  its  lower  half  black;  metathorax  black. 
Ornaments  of  the  head  pale. 

Var.  9  % .  Flagellura  slightly  ferruginous  beneath.  Tegul« 
blackish ;  border  of  3d  segment  wanting,  or  incomplete  or  com- 
plete. 

Resa.  a.  diff, — A  small  species,  rather  distinct  by  the  very 
coarse  punctures  of  the  clypeus,  the  coloration  of  the  male,  the 
colors  of  abdomen  and  coarse  punctures  of  the  first  segment,  and 
its  clothing  more  sericeous  than  velutiuous.  The  coarse  rugosi- 
ties of  metathorax  must  not  cause  it  to  be  confused  with  O. 
otomifua;  this  is  a  velutinous  insect  not  as  small,  with  a  different 
livery  and  more  angulate  metathorax. 

Hab.  Mexico.  1  caught  2  9,  3  ^  near  Cuautla,  in  the  hot 
part  of  the  province  of  Mexico,  and  1  'S  in  the  Mechoacan. 

136.  O*  Catepetlensis  Saubs. — Minntus,  niger,  capite  elerato;  aii- 
tennis  iuferius  insertis ;  metatborace  foveolato;  mandibulis  apice 
rnfls  ;  cl;rpei  apice,  puncto  frontali  et  post-ocolari,  macalis  2  prouoti, 
tegulis,  puncto  eubalari  post-scatelloqae,  flavis  ;  abdomine  valde  paoc- 
tato,  segmentis  lo,  2P  flavo-limbatis  ;  pedibus  falvis,  basi  nigris.  Alia 
Bubbyalinis  in  costa  fusco-ferrnginesoentibus. — Long.  9  mm. —  9*  A™- 
tenni.s  nigris. —  %,  Clypeo  paiilum  bidentato,  flavo  ;  mandibalis  antice 
et  scapo  subtua  flavis;  flagello  Bubtas  ferragineo. —  Variat.  signataris 
lateis. 

Odyn,  CaUpetUnsis  Saubs.  Et.  Vesp.  Ill,  255,  132. 

1  did  not  find  this  species  in  Mexico,  and  have  not  seen  it  again 
since  I  described  it.  The  type  iu  Spinola's  collection  has  been 
destroyed.     It  seems  to  approach  closely  to  O,  mystecus. 

Hab.  Mexico. 

137*  0«  mayils  Saubs. — Niger,  oinpreo-sericens,  flavo-mnltipictas  ; 
pronoto  antice,  post-scatelli  fascia,  abdomiuisqne  segmentoram  margi- 
nibos,  oclirnceo-flavis  ;  tibiis  antice  flavis;  tegulis  fermgineis. —  9* 
Cljpeo  truncato,  supcrne  macula  falva. —  %  .  Cl^peo  bidentato,  vel  sub- 
bidentato,  flavo ;  antennarum  flagello  subtus  fulvo ;  pedibus  partim 
flavis. 

Odjfn.  Maya  Sausb.  Revue  do  Zool.  IX.  1857,  279. 

9 .  Total  length,  9  mm. ;  wing,  G.8  mm. 
%  .  Total  length,  8  mm. ;  wing,  6  mm. 


% 
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9.  Clypeus  rather  bicarinatc,  polished,  cribrose,  truncate  at 
tip.  On  the  vertex  a  small  impression.  Prothorax  squarely 
cut,  its  angles  not  prominent.  Metathorax  rounded,  punctured 
a  little  less  than  thorax ;  its  cavity  small,  rounded,  punctured. 
The  lateral  ridges  argenteous.  Abdomen  ovate;  nearly  as 
strongly  punctured  as  the  thorax;  the  first  segment  cup-shaped, 
a  little  margined ;  the  second  rather  wide,  its  margin  having  a 
wide  zone  of  more  coarse  punctures;  not  channelled,  its  extreme 
edge  very  finely  margined;  the  3d  and  4th  rather  strongly  punc- 
tured. 

Black,  silky,  with  the  metathorax  argenteous.  A  spot  on 
mandibles,  a  transverse  spot  on  the  summit  of  the  clypeus,  frontal, 
ocular  and  post-ocular  dot,  and  scape  beneath,  yellow.  Anterior 
margin  of  prothorax  adorned  with  a  moderately  wide  yellow 
fascia,  sometimes  narrowed  on  the  sides,  bilobatc  in  the  middle. 
A  yellow  fascia  on  post-scutel;  wing  scales  ferruginous,  margined 
with  yellow.  All  the  segments  of  the  abdomen  regularly  margined 
with  yellow  (rather  ochraceus);  the  first  rather  narrowly,  the 
second  very  widely;  anus  yellow  at  the  extremity.  Feet  black; 
wings  subhyaline,  nerves  subferrugino.is,  the  apex  somewhat 
sniokv. 

Var.  Metathorax  black,  or  with  two  lateral  yellow  lines. 

% ,  Clypeus  pyriforni,  yellow,  terminated  by  two  little  triangular 
teeth  (sometimes  blunted).  A  line  on  the  mandibles  and  a 
vertical  line  between  the  antenna;,  yellow.  Flagellum  of  the 
antenna;  fulvous  beneath.  Yellow  margin  of  prothorax  narrow. 
Metathorax  a  little  more  triangular.  Second  abd.  segment  not 
so  widely  margined.  Knees,  tibiae,  and  tarsi  yellow,  obscure  on 
their  posterior  face. 

Var,  Wing  scales  ferruginous. 

Var.  9  %> — a.  Form  narrow;  anus  black;  margins  of  segments 
3,  5,  6  narrow;  anterior  margin  of  prothorax  narrow. 

6.  Metathorax  quite  black. 

c.  Margin  of  the  abdominal  segments  wide;  anus  yellow  (O. 
Maya  Sauss). 

<L  A  spot  under  the  wing  or  no  spot. 

e.  The  abdomen  blacker,  with  argenteous  reflection;  its  yellow 
ornaments  more  golden. 

Bess.  a.  diff, — It  differs  from  0.  mystecus  by  the  livery  of  its 
abdomen ;  by  itjs  metathorax,  not  rough ;  by  the  yellow  band  of 
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1st  segment  not  widened  on  the  sides,  but  on  the  contrary  nar-* 
rowed  ;  2d  segment  without  an  impressed  marginal  hand ;  clypeus 
?  not  as  cuursoly  puncaarcd  and  bicarinate ;  size  somewhat 
larger,  etc. 

From  0.  Vivlorise  it  is  distinguished  by  its  shorter  form,  and 
metathorax  not  so  triangular,  and  antennas  of  %  fulvous  beneath. 

Hah,  Mexico.  I  caught  several  9  ^  in  the  temperate  terrace 
of  Cuernavaca,  near  Yautepec ;  and  in  the  valley  of  Mextitlan. 

c.   Posterior  margin  of  prothorax^  and  often  also  the  anterior  margin  bordered 

with  yellow.    (Insects  often  velvety.) 

13^*  O*  HuastecilS  Sausb. — CrassinAcalns,  falvo-velatinnp,  densis- 
sinie  panctatuB,  metanoto  argentato,  minus  distincte  puuctato  quam 
mesonotam  ;  clypeo  apiue  et  siiperne  fulvo-iuaculato  ;  pronoti  luargine 
antieo  et  postico,  macula  subalari,  post-scutelli  fascia,  uietauoti  cantbis 
abdoiiiiiiisque  seginentorum  limbo,  fulvis  ;  2'  segmenti  margiue  et  tertio 
grosse  puDctatis;  tibii.>i  antioe  fulvis;  alls  subfuscesoentibus,  tegalid 
fulvo-marginntis. — ^  .  Clypeo  ovato,  flavo-bidentato  ;  secuuili  abd.  sng- 
menti  margine  panlum  reflexo. —  Variat.  9*  Clypeo  et  metathorac« 
nigrls. —  %.  Antennis  subtus  fulvis. 

Odgn.  Iluastticus  Sauss.  Revue  de  Zool.,  IX,  1857,  278. 
Odtfn,  sobrinus  Sauss.,  Ibid.,  278,  '^  {vnr.). 

Total  length,  11  mm. ;  wing^  8  mm. 

The  size  of  0.  anormis.  A  little  impression  behind  the  ocelli. 
Clypens  triangular,  pyriform,  coarsely  punctured,  truncate  and 
bianguiate  at  tip.  Prothorax  upturned,  subbiangulate.  Head 
and  thorax  densely  punctured,  vehitinous;  metathorax  smoother; 
its  hinder  face  triangular;  having  a  small  concavity,  finely  strigate 
and  punctured,  not  margined  ;  superiorly  terminated  by  a  double 
arch,  but  not  ridged.  The  lateral  edges  (extending  from  the 
hinder  wing  to  the  articulation  of  the  abdomen),  compressed  and 
sharp,  covered  with  shining  silvery  hair. 

Abdomen  ovoid;  the  first  segment  rather  elongate,  cup-shaped 
or  rather  shortly  convex  funnel-shajx'd ;  the  2d  rather  in  form 
of  a  hawk's  bell,  constricted  at  base  to  fit  into  the  first.  The 
whole  abdomen  silky-velutinous  with  fulvous  reflections,  densely 
but  a  little  less  strongly  punctured,  than  the  thorax ;  the  second 
segment  not  quite  as  strongly  as  the  first ;  its  margin  coarsely 
punctured,  with  the  edge  very  little  reflexed;  the  3d  not  quite 
so  coarsely,  the  4th  finely,  the  5th  and  6th  not  at  all  punctured. 
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Black,  fulvo-velutinous.  The  extremity  of  elypeus  and  a  spot 
at  its  summit ;  a  frontal  and  ocular  spot,  a  pust-ocular  line,  a 
line  under  the  scape,  fulvous-yellow ;  the  anterior  and  posterior 
edge  of  prothorax  narrowly  bordered  with  the  same  color.  A 
spot  under  the  wing,  edge  of  wing-seales,  a  line  on  post-seutel, 
and  the  edges  of  metathorax  margined  with  fulvous ;  segments 
1-5  of  the  abdomen  regularly  margined  with  fulvous-yellow; 
fasciae  of  1st  and  2d  segments  broader ;  of  the  others  narrow. 
Feet    black;    tibiie   yellow   anteriorly;    tarsi   fuscous.      Wings 

smoky. 

Var.  a.  Last  abdominal  segments  without  yellow  margin. 

6.   Ornaments  of  the  body  more  yellow. 

c.  Clypeus  truncate  or  subbidentate. 

%,  Of  the  same  size  or  smaller;  not  so  much  of  fulvo-veluti- 
nous, head  argenteous  before.  Clypeus  ovate-polygonal,  longer 
than  wide,  bidentate,  argenteous-ycUow.  The  hook  of  antennae 
black.  Inner  orbits  fulvous.  Metathorax  generally  quite  black. 
The  margin  of  2d  abd.  segment  more  reflexed,  more  or  less  cana- 
liculate ;  its  base  al}ove  somewhat  subtuberculate.  Var.  Xo 
spot  under  the  wing.  Var.  sohrinus  Sss. — Somewhat  more 
slender.  The  ornaments  of  the  body  bright  yellow;  no  spot 
under  the  wing.  Metathorax  quite  black.  The  abdominal  seg- 
ments all  well  margined  with  yellow,  the  fasciae  of  medium  width. 
—  9.  Clypeus  black  or  with  a  yellow  spot  at  its  summit;  antennae 
black,  the  scape  yellow  beneath.  Knees,  tibiae,  and  tarsi  yellow; 
tibiae  blackish  beneath — % .  The  flagellum  of  the  antennae  orange 
beneath  ;  knees,  tibiae,  and  tarsi  yellow. 

Bess.  a.  dif. — In  livery  and  size  this  is  jnst  like  0.  otomitua, 
but  differs  by  both  margins  of  prothorax  being  bordered  with 
yellow  and  its  metathorax  not  rugose,  but  only  finely  punctured. 
It  has,  like  this  species,  the  anus  often  margined  with  yellow  and 
the  antennae  yellow  beneath,  but  the  wings  are  not  ferruginous 
as  in  this  species. 

It  resembles  O.  propinqtius,  but  differs  in  having  the  prothorax 
shorter  and  the  2d  segment  too  much  swelled,  with  the  margin 
more  reflexed. — Compare  also  0.  Peyroli  which  is  a  quite  allied 
species,  but  with  black  feet  and  narrow  borders  of  first  segment, 
and  a  wide  bordering  on  2d  segment. 

0.  TotonacHH  is  a  much  more  slender  and  naked  species. 

Hab.  The  temperate  and  elevated  parts  of  Mexico.     I  caught 
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a  %  in  the  Tallcy  of  Mexico ;  and  several  other  specimens  in  the 
tenipeiate  regions  of  Cuernavaca,  of  the  Huasteca,  and  in  the 
valley  of  Mextitlan. 

Observation. — I  have  joined  O.  sobrikus  with  O.  Hua^tecuSj 
because  new  specimens  seem  to  establish  the  transition  between 
the  two  presumed  species.  Nevertheless,  0.  nobrinvs  has  a  some- 
what different  metathorax.  It  is  extremely  difficult  to  decide 
upon  the  species  of  these  small  Odyneri,  all  quite  variable. 

139*  O.  Otomitlis  Sai*^.  (lMg.21.) — 0.  Iluasteco similis,  paalo minor, 
argeiileo-vel  fulvu-veluiinus  ;  pronotobidenUto;  inetai. '"totnar/nie  ru^oso, 
vahte  fuveolatu ;  proiioti  inargine  postico  et  aiigalis,  fascia  po.st-scut«*lli, 
teguiis,  abdominis  segmeiitoiam  timbo,  ocliracei!);  macula  8nbalari 
nulla;  metanoto  immaculato ;  tibiis  fiilvo-niacnlatis  ;  alls  fHiragiueis, 
apice  griseis. —  9-  Ciypeo  truncato,  nigro,  in  aummo  macula  fulva.^ 
%.  Clypeo  bideutato,  albido  Tel  niveo;  auteunirt  subtas  pallide  falvis. 

Odyn.  otomitus  Sauss.  Revne  de  Zool.,  IX,  1857,  278. 

Total  length,  9 1  ^  i^m. ;  wing,  % ,  7  mm. 

Very  similar  to  0.  Huastecus ;  having  the  same  appearance, 
and  the  same  kind  of  livery ;  differing  principally  in  the  following 
characters. 

9.  Size  rather  smaller.  Clypeus  less  elongate,  truncate  at 
tip.  Tlie  impression  of  the  vertex  more  distinct.  Angles  of 
prothorax  quite  dentiform.  Metathorax  truncate;  its  binder 
face  occupied  by  a  Ia7'ge  and  deep  concavity^  punctured  and 
rugose,  but  not  margined  by  sharp  edges ;  the  upper  face  of  the 
metathorax  and  the  edges  of  the  excavation  extremely  rough, 
occupied  by  very  large  punctures,  or  rather  by  little  reticulate 
dimples,  which  occupy  the  superior  margin  of  the  excavation. 
First  abd.  segment  punctured,  much  like  the  head ;  the  second 
densely  punctured,  and  having  on  its  posterior  margin  a  little 
stronger  zone  of  punctures,  but  this  margin  not  canaliculate, 
nor  reflexed  ;  the  3d  still  rather  strongly  punctured  ;  those  fol- 
lowing d(»nsely  but  not  strongly  punctured.  The  whole  insect 
rather  velutinons,  clothed  with  grayish  or  fulvous  pile.  Meta- 
thorax argenteous.  A  spot  or  a  band  on  the  summit  of  the 
clypeus,  a  frontal  spot,  a  line  on  the  scape,  a  very  little  spot  in 
the  sinus  of  the  eyes,  and  a  spot  or  line  behind  their  summit,  dull 
yellow.  Posterior  margin  of  prothorax,  its  angles,  and  a  line  on 
])ost-scntel  fulvous  or  dull  yellow.  Tegulse  ferruginous  No  spot 
under  the  wing  nor  on  the  metathorax. 
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All  the  abdominal  segments  regularly  margined  with  ochre- 
yellow  ;  the  anal  segment  yellow  or  margined  with  yellow.  The 
fasciae  rather  wide ;  the  first  being  the  narrowest.  Feet  black ; 
tibiae  a  little  spotted  with  yellow,  often  yellow  anteriorly ;  tarsi 
slightly  ferruginous.  Wings  ferruginous  with  the  extremity 
smoky. 

Var.  a.  The  body  grayish-velutinous  or  fulvo-velutlnous. 

6.   Clypeus  quite  black. 

c.  Angles  of  prothorax  scarcely  dentiform. 

d.  A  little  yellow  marginal  line  on  both  sides  of  the  lower 
part  of  the  excavation  of  the  metathorax. 

e.  Anus  black. 

Z.  Clypeus  rather  pyriform-elongate,  bidentate,  white  or  lute- 
ous,  as  also  the  frontal  spot  and  the  inner  orbit  of  the  eyes. 
Antennae  beneath  yellow  or  fulvous ;  the  hook  arcuate,  black. 
The  7th  abd.  segment  only,  margined  with  yellow. 

Var.  a.  Clypeus  obtusely  bidentate. 

b.  Anus  not  margined  with  yellow. 

An  examination  of  numerous  specimens  has  shown  notable 
differences  in  the  form  of  metathorax :  1°.  Sometimes  it  is  quite 
widely  excavated,!  the  lateral  parts  forming  very  salient  borders, 
or  it  is  even  rather  angulate  on  each  side.  The  strong  rugosities 
form  sometimes  a  sort  of  arched  edge,  margining  the  fossette 
superiorly;  sometimes  they  have  a  tendency  to  delineate  angular 
ridges  margining  the  cavity,  making  this  bipentagonal  as  in  the 
true  Ancistrocer^if  (A.  capra,  etc.). — 2^.  In  other  specimens  the 
metathorax  is  not  so  angulate,  nor  so  excavated  ;  its  side  margins 
are  not  so  produced,  but  it  is  more  rounded  ;  the  fossette  is 
smaller  and  rounded,  more  closed  and  confined  by  the  rugosities. 
This  is  more  frequent  in  the  males. 

These  various  forms  greatly  embarrassed  me  until  I  could  com- 
pare numerous  specimens.  It  is  important  to  notice  that  the 
principal  character  of  this  species  is  the  very  rugose  sculpture  of 
the  metathorax,  its  form  being  variable.  It  is  still  more  rugose 
and  excavated  than  in  0   myntecus. 

Bess.  a.  diff, — A  distinct  species,  well  characterized  by  its 
metathorax,  as  just  indicated ;  by  its  bidentate  prothorax,  and 
the  abundant  yellow  margination  of  the  abdomen,  and  anus,  often 
yellow. 

In  the  maletthe  antennae,  yellow  beneath,  recall  the  0.  Huas- 
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iecu8  var,,  and  Peyrolij  wliich  have  ihe  same  livery,  but  not  the 
rough  metathorax,  and  differ  also  %  by  the  rellcxod  margin  of 
its  2d  segment  and  the  iirst  having  both  the  margins  of  prothurax 
yellow. 

(Compare  with  0,  niysteciM^  which  has  also  a  rough  meta- 
thorax.; 

Hab.  The  hot  and  temperate  parts  of  Mexico.  I  caught  5  9, 
4  %  near  Tampieo,  and  in  the  temperate  part  of  the  province  of 
Mexico,  near  Vautepec. — Numerous  specimens  were  caught  by 
my  companion,  Mr.  Sumichrast,  in  the  Oriental  Cordillera,  Cor- 
dova, Orizaba,  etc. 

140*  O*  glmllis  Smith.— Niger,  falTO-TelntinuB ;  panoto  froiitali  et 
olyiN*i  aptcis,  ulidoiuiiiisqae  segmentoram  2'-G'  luargine,  llavis ;  alls  in 
cotfta  furrugiueid.     9  * 

Oilyn.  simiiii  Smith,  Cat.  Brit.  Mas.  Vettpid.  80,  202,  9. 

Total  leogth,  4^  lineB. 

9.  Black,  covered  with  ochraceous  pubescence,  and  having 
also  a  clothing  of  changeable  golden  pile.  Clypeus  truncate  at 
the  apex;  the  lateral  angles  acute,  subdentate.  A  yellow  spot 
between  the  antenna}  and  another  at  the  apex  of  the  elypeus. 
Thorax  slightly  narrowed  anteriorly  and  posteriorly;  the  ante- 
rior margin  of  tlie  prothorax  not  raised  or  shar|>ly  truncate. 
Metathorax  rounded  at  the  sides  and  truncate  posteriorly,  and 
slightly  concave.  Abdomen  :  first  segmtMit  much  narrower  than 
the  second,  strongly  punctured;  its  apical  border  ma rginate  ;  the 
apical  l>order  of  the  2-5  segment  with  a  broad  yellow  fascia,  the 
apical  segment  yellow,  with  a  black  spot  in  the  middle  of  its 
base ;  the  fasciaj  of  the  segments  contini»ed  beneath.  Wings  hya- 
line; the  anterior  margin  of  the  superior  pair  yellowish ;  nervares 
ferruginous. 

Ilah.   Mexico. 

This  species  by  its  golden  velutinons  clothing  and  ferruginoDS 
wings  seems  to  approach  very  nearly  to  O.  ofomituSf  and  mayua, 
but  differs  by  its  quite  black  antennae,  thorax,  first  segment,  and 
feet.  This  should  separate  it  more  from  0.  Px  yroti  var.,  although 
differing  in  several  characters,  this  species  having  more  argente- 
ous  pile,  antennae  not  quite  black,  etc. 
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141*  O*  Peyroti  Sauss. — Niger,  argenteo-sericens,  confertitn  punota- 
tus ;  abdomine  magis  tfuuiter  punctato ;  prouoto  bideiitato,  postice 
toDuiter  ful^o  limbato ;  scapi  fascia,  post-scutelli  fascia  abdoininisqiie 
segmeiitoram  2'-6'  luarginibus  late,  ocbraceis  ;  primo  seguieiito  ti  igonali- 
cupiliformi)  teuaiter  falvo-liiiibato ;  pedibus  Digris,  anticis  antice  tlavis 
vel  falvid.  —  9  .  Clypeus  saperne  macula  flava,  punctis  capitis  tlavis. — 
%  .  Clypeo  bideiitato,  orbitarum  margiue  iuterno,  lateis ;  anteunissubtus 
fulvis. 

Odifn,  Peyroti  Sauss.  Rovue  de  Zoologie,  IX,  1857,  278. 

% .  Tutai  length,  9  mm.  ;  wing,  6.5  mm. 

9 .  Clypeus  bicarinate.  Thorax  short.  Angles  of  prothorax 
dentiform.  Metathorax  rounded ;  its  concavity  small,  rounded, 
strigate-punctate.  Head  and  thorax  densely  punctured ;  the 
metathorax  more  velutinous,  not  so  strongly  punctate.  Abdo- 
men not  sessile ;  the  first  segment  not  truncate  anteriorly,  but 
triangularly  rounded,  cup-shaped,  nearly  funnel-shaped,  about  as 
wide  as  long.  The  second  rather  short,  its  margin  more  strongly 
punctured,  the  rest  more  finely  punctured  than  the  thorax ;  the 
first  segment  scarcely  more  strongly  punctured  than  the  2d. 

Black,  grayish-silky,  with  a  strong  reflection  on  bead  and 
metathorax.  A  spot  on  the  superior  part  of  clypeus,  a  line 
under  the  scape,  a  frontal  ocular  and  post-ocular  spot,  a  very 
narrow  line  on  the  posterior  margin  of  prothorax,  and  its  angles, 
fulvous ;  a  line  on  post-scutel,  edges  of  metathorax,  the  narrow 
margin  of  the  1st  abd.  segment,  and  a  broad  one  on  the  2d-6thy 
ochre-yellow;  anus  black,  or  margined  with  yellow.  Feet  black, 
the  anterior  pair  fulvous  anteriorly.  Wings  hyaline,  brown  at 
the  extremity,  slightly  ferruginous  at  base;  nerves  brown  or  fer- 
ruginous. 

Var.  a.  Both  edges  of  prothorax  margined  with  yellow, 

b.  A  yellow  spot  under  the  wing. 

c.  Anterior  edge  of  prothorax  black, 
d  Metathorax  immaculate. 

e.  Wings  somewhat  ferruginous. 

% .  Clypeus  longer  than  wide,  bidentate,  pale-yellow,  argenteous. 
Antennae  black,  fulvous  beneath;  the  scape  and  inner  orbits  with 
a  yellow  line.  Metathorax  quite  black.  The  first  segment 
smaller,  more  triangular.  The  edge  of  the  second  segment  a 
little  reflcxed. 

Var.  a.  The  first  segment  scarcely  margined  with  fulvous. 

b.  No  frontal  nor  post-ocular  spots. 
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Bess,  a.  dijf. — This  is  a  very  difficult  species.  The  j'ellow 
margiu  of  the  2d  segment  is  rather  bi-emarginate  as  in  O.  inyn- 
tecuis. — The  body  is  not  fulvo-velulinous  as  in  Huastecus  and 
OiomiiuHf  but  more  bhick,  with  silky  argenteous  reflections;  the 
metathorax  is  not  rough  as  in  Otomitus,  nor  so  widely  excavated. 
— It  dingers  also  from  Uuadecus,  by  its  acute  prothoracic  angles 
and  smaller  size,  its  deeper  and  more  rounded  metathoracie 
cavity,  the  yellow  margins  of  abdomen,  especially  the  2d,  wider; 
the  1st  being  much  narrower,  and  its  feet  black.  It  can  be  easily 
distinguished  by  the  wide  margin  of  2d  segment.  Sometimes, 
especially  in  the  males,  the  head,  prothorax,  and  first  segment  are 
almust  wholly  black. 

llab.  Mexico.  This  was  caught  in  the  temperate  district  of 
Cuernavaca,  south  of  ^Mexico,  by  my  companion,  II.  Peyrot,  to 
whom  it  is  dedicated ;  9  %  also  have  been  taken  near  Orizaba, 
4  9,2^  (^Sumichrast). 

cf.    Prothorax  quitfi  yellow  above.     Scutel  and  post-scutel  yellow. 

142*  O*  coliimbaris  Sadhs. — Niger;  metathoracis  foveola  subinar- 
giiiata  ;  abdominis  2^  0«'gnieiiti  niargine  Hubreflexo ;  clypeo  9  superue, 
puneto  fiontali,  ocalari  et  post-ocalari,  flavis ;  scapo  subtus  flavo ; 
pronoto,  iiiricnla  Bubalari,  scuIhIIo,  post-sentello,  Dietathoracia  canthis, 
abdoniinid  segnitMUoruiii  limbo,  tibiisque  antiee,  flavis;  alis  sobhyalinis, 
C08ta  subleriagiiiHa,  apice  gristfo  ;  tegulis  ferragineis.     9* 

Oilyn,  columhtiris  Sauss.  Et.  Vesp.,  I,  158,  42:  pi.  xvii,  fig.  3  (1852). 

Uab,  South  America.;  Columbia,  (typo  in  the  Paris  Museum.) 

3.  Body  elongatf*,  slender  ;  the  abdomen  esperinlhj,  very  slender, 
Metathorax  convex,  havhn/  no  longer  a  distinct  excavation, 
bxit  sooner  parted  by  a  large  groove ^  which  separates  its 
two  cheek's,  somewhat  as  in  Evmenes.  Abdomen  slender, 
spindle-tihnped ;  the  first  segment  elongate ^  funnel-shaped, 
sometimes  subpedunciilate, 

(Group  of  O,  Totonacus.) 

These  insects  are  all  small,  shining,  not  velutinoas;  black,  with 
lutcous  ornaments.  They  have  quite  the  same  appearance  as 
those  of  Section  III  (see  below),  but  the  scutel  is  black,  the  pro- 
ihora.x  has  its  hinder  margin  bordered  with  pale  colors,  and  the 
post-scutel  is  not  truncate. 
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(Among  the  Stenanciairoceri  this  type  is  represented  bj  Sten- 
anc.  Fariaai,) 

143*  O*  Totonacus  Sauss.  (Fig.  23.) — Sat  minuins,  grncili:*,  niger, 
uitidtis,  ciuereo-riubdericeus,  cribralo-ptinctutus ;  metanoto  convexo, 
ttfiiuissitue  puiictulatn,  foveola  vel  potius  sulco  striate  divisn,  cnntliis 
argeiiteo-pilosis  ;  abdouitniH  priuio  Begiueiiio  con vexo-iiifuu<li bill itormi  ; 
capitis  puiK  tiri,  prouoti  tnargine  postico,  post-scutello.  metanoti  fa>ciis  2, 
luacula  snbalari  segiiienturuiiique  1',  2*  inargiue,  snlfurtiis  vel  albi«lis* ; 
tibiis  antice  Hulfurco-iiotatis  ;  teguiis  uigris. —  '^  .  Antunnis  fiubtua  fer- 
rugiueis  ;  clypeo  Kiibewargiuato,  luteo,  uigro-marginato. 

Odyn,  Totonacus  Saurs.  Revue  de  Zool.,  IX,  1857,  278. 

Total  length,  10  mm.  ;  wing,  8  mm. 

9.  Form  slender,  elongate,  narrow.  Head  as  high  as  wide; 
the  notch  of  the  eyes  opened,  triangular;  cly pens  rather  strongly 
punctate,  ratluT  widely  truncate,  biangulate,  or  having  a  little 
concave  apical  margin.  An  impressed  point  on  the  vertex. 
Prothorax  squarely  cut,  angulate,  slightly  bidentate.  Head  and 
thorax  densely  eribrose;  the  flanks  more  finely  punctate;  nieta- 
thorax  narrowed,  triangular,  slightly  biconvex,  smooth,  very 
finely  punctured  only,  not  eribrose,  like  the  rest  of  thorax;  its 
excavation  being  rather  a  wide  groove  than  a  fossette;  delicately 
strigate-punctate;  the  lateral  ridges  very  sharp,  garnished  with 
whitish  hair.  Abdomen  slender,  elongate;  first  segment  convex, 
triangular,  eribrose  like  the  thorax;  the  second  finely  punctured, 
contracted  at  base  or  subtuberculate;  its  margin  a  little  more 
coarsely  punctured  than  the  rest,  but  without  a  distinct  zone,  not 
canaliculate  ;  the  following  less  and  less  strongly  punctured. 

Black,  shining,  with  sparse  grayish  down.  Scape  beneath 
fulvous;  a  sj)ot  on  the  mandibles,  a  frontnl  spot,  ocular  and  post- 
ocular  spot,  pale  yellow;  posterior  margin  of  prothorax  and  its 
angles,  a  spot  under  the  wing,  appendix  of  tegulae,  anterior  margin 
of  post-scutel,  two  elongate  marks  on  the  inferior  extremity  of 
metathorax,  and  a  narrow  margin  on  the  1,  2  abd.  segments,  pale 
sulphur-yellow;  the  yellow  fascia  of  the  second  generally  still 
narrower  than  that  of  the  first;  both  a  little  prolonged  on  the 
lateral  angles  of  the  segments.  Tegulae  black  or  margined  with 
brown.  Feet  black;  tibiae  anteriorly  with  a  sulphur-yellow  line; 
tarsi  slightly  brownish,  or  rather  ferruginous.    Wings  smoky. 


*  Vel  potiuB  ttramineis. 
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Var.  a.  Clypeus  with  a  yellow  spot  at  summit. 

b.  Head  iuiinuculate. 

c.  Anglos  of  i)rolborax  blaek;  lis  posterior  margin  iiearij  all 
black. 

(/.  Mctathorax  black ;  only  the  articular  valves  yellow. 

e.  The  fascia  of  post-scutel  interrupted. 

/.  Segments  3-5  narrowly  margined  with  brown. 

g.  Tibiae  anteriorly  obscure. 

% .  Not  quite  as  slender ;  thorax  shorter.  Second  sogmcnt 
more  tubcrculato  at  base.  Clypeus  pyriform,  truncate,  its  apical 
edge  concave,  hardly  bidentate;  its  surface  white,  margined  with 
Mack.  Antennae  orange  beneath;  the  scape  luteous  beneath. 
Mandibles  immaculate  ;  head  often  immaculate;  mctathorax  but 
little  maculate;  coxae  2-3  anteriorly  luteous. 

Var.  a.  The  femora  with  a  yellow  line  near  the  apex. 

b.  No  spot  under  the  wing. 

c.  Clypeus  quite  yellow. 

d.  Segments  3-6  narrowly  margined  with  fulvous  Tonly  one 
specimen). 

Var,  9  %.  Ornaments  dull  yellow  (from  alteration?). 

Sperial  Varii'ty, — The  margin  of  the  second  abdominal  sog:- 
ment  a  little  depressed  or  slightly  canaliculate,  more  coarsely 
punctured,  and  even  a  little  reflexed  in  %.  In  this  variety  the 
yellow  margin  of  the  2d  segment  is  as  broad  as  that  of  the  first. 
The  anterior  edge  of  prothorax  is  margined  with  yellow,  and  the 
posterior  one  incompletely  margined.    (9  ^,  Orizaba.) 

RenA.  a.  diff. — A  species  distinct  by  its  elongate  slender  form, 
its  black  shining  body,  cribrose  with  punctures  like  fine  strings, 
and  smooth  mctathorax;  as  also  by  its  scarce  ornaments,  straw- 
vellow  and  with  only  two  abdominal  fasciie,  the  hinder  margin 
of  prothorax  being  bordered  with  yellow.  It  is  very  similar 
to  0.  Tacuhayx,  but  much  larger,  and  more  strongly  punctured; 
the  abdomen  is  not  so  elongate,  the  2d  segment  is  scarcely  longer 
than  broad,  posteriorly  trnncate,  not  arcuate,  etc. 

144.  O.  coyotuft  Sausb.  (Fit?.  20.)— Niff«r,  minntos,  abdomine  graoili ; 
corpore  snbra^'OBe  punotato  ;  metanoto  t^nai^sime  pnnctato  ;  abdominis 
BegmentiB  lO,  20  vaMe  punotati?  :  secnivio  basi  eonstricto  ;  RcapoFobtQA, 
pnnoto  frontali,  ocalari  et  post-ociilari,  pronoti  margiiie  anticoet  postioo 
teuaissime,  puucti:)  2  post-scatelli  abdomiuisque  segmeiitoniin  1',  2* 
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limbo  angaste,  sulfureiit ;  tibiis  antice  tarsisqae  ferrugineis. —  %  .  Cljrpeo 
albidOy  aptce  dabemargiiiHto;  aiilenuit)  Hublua  feriugitieis. 

Odjfn,  coyotus  Sausb.  Kev.  de  Zool.  XXII,  1870,  106,  30,  %. 

Total  luugth,  8  mm. ;  wiog,  6  mm. 

Form  the  same  as  in  0.  totonacuSj  but  the  size  quite  small  as 
iu  0.  Tacubayse.  Head  and  thorax  very  densely  and  rather 
rugosely  punctured,  shagreened ;  post-scut  el  triangular,  but 
having  at  its  summit  a  very  delicate  little  arcuate  sharp  line ; 
looking  backward,  metathorax  not  so  oblique  even  as  in  toto- 
nacus,  more  vertical,  not  rugose,  very  finely  punctured,  convex, 
with  a  little  fossette  on  its  inferior  part;  its  edges  hairy,  grayish. 
The  superior  articular  valves  of  the  apex  spiniform.  Abdomen 
slender;  the  first  segment  arcuate,  funnel-shaped,  longer  than 
wide,  very  slightly  petiolate,  and  with  a  depression  above. 
Second  segment  about  as  wide  as  long,  strongly  constricted  at 
base,  which  makes  it  subbidentate  above  and  beneath.  The  first 
two  segments  almost  equally  punctured,  as  strongly  as  the  thorax, 
but  shining;  the  following  less  and  less  strongly  so. 

Black.  The  dots  on  the  head  nearly  imperceptible  or  isyant- 
ing ;  the  hinder  margin  of  prothorax  and  its  angles  quite  finely 
bordered  with  pale  yellow  ;  only  two  little  yellow  dots  on  the 
extremities  of  post-scutel,  and  the  first  two  segments  with  a 
narrow  sulphur-yellow  margin,  which  is  not  continued  on  the  sides 
of  the  first  segment.  Feet  black ;  tibiae  and  tarsi  somewhat  varied 
with  brown  or  ferruginous.    Wings  but  very  little  smoky. 

% .  Clypeus  white,  its  extremity  with  an  arcuate  snbemarginate 
notch.    Mandibles  with  a  white  line.    Flagcllum  fulvous  beneath. 

Bens.  a.  diff. — This  insect  has  just  the  same  size  and  appearance 
as  0.  acolhuus,  but  yet  is  very  different,  having  the  post-.«»cutel 
triangular,  not  flat  above,  truncate  behind,  not  crenulate.  From 
0.  Tacubayse  it  differs  by  its  strongly  punctured  abdomen,  and 
its  shorter  2d  segment,  without  an  arcuate  margin,  shorter  meta- 
thorax, etc. 

Nab.  Temperate  Mexico.     I  caught  two  males  in  the  valley 
of  Mextitlan  ;   one  from  Orizaba  (Sumichrast). 

145«  O.  Tacilbayae  Sauss.  (Fig.  27.) — Minntna,  nignr,  gracilllmun, 
tcnaiter  pniiotatiiH,  metanoto  depresso,  postice  prodnoto;  abdominis  V^ 
segmeiito  infnndibnliformi :  Becundo  valde  elongato,  margine  podtico 
nrcuato  ;  8capo  snbtus,  frontis  macula,  proDoti  marginibus,  fascia  po8t« 
Boutelli  ot  margine  abdominis  segmentoram  10-20,  salforeis ;  tibiis  et 
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taruid  ferrngiiieis. —  %  .  Clypeo piiiforiui,  nigro «t  Uuvo- variegato ;  flagello 
sulttud  i'uivo. 

Od(/n.  Tacuhaifct  Saoss.  Revue  de  Zool.,  1857,  270,  %  . 

Total  leiiglh,  8  iiiui.  ;  wiug,  0  mm. 

Quite  small.  Form  quite  slender  and  elongate,  particularlj 
the  abdomen,  wbieh  is  longer  than  head  aud  thorax  {%),  more 
elongate  than  iu  O.  totonacua.  Head  and  thorax  finely  cribrose- 
the  former  eireular.  IScutel  parted  by  a  groove.  Metathorax 
smooth,  quite  finely  punctured,  triangular,  obliquely  produced 
posteriorly,  convex,  rather  flattened,  parted  superiorly  by  a 
groove,  iuferiorly  having  a  very  shallow  flattened  obsolete 
fossette;  the  lateral  edges  sharp,  arcuate,  clothed  with  argenteous 
pile.  The  articular  valves  of  the  apex  not  produced  into  long 
spines.  Abdomen  cylindrical ;  1st  segment  convex-fumiel- 
shapcd,  narrow,  longer  than  wide,  as  stiongly  punctured  as  the 
thorax;  having  an  obsolete  transverse  depression  before  its  edge; 
2d  segment  much  longer  than  wide,  constricted  at  base,  subtu- 
berculate  above  at  base  ;  its  posterior  margin  arvualt*,  convex, 
having  a  line  of  stronger  punctures;  beneath  near  the  base  it 
has  a  sort  of  transverse  wrinkle. 

Black,  shining,  grnyish-silky.  Scape  beneath,  a  spot  on  tbe 
forehead,  a  post-ocular  spot,  anterior  and  posterior  edge  of  pro- 
thorax,  a  line  on  the  post-scutel,  and  inferior  ridges  of  metathorax 
sulphur-yellow.  Margin  of  the  tegulip  and  a  tubercle  nnder  the 
wing,  ferruginous.  Post-tcgular  ni)pendix  black.  Articular 
valves  of  metathorax  yellow.  The  first  two  abdominal  segments 
narrowly  margined  with  sulphur-yellow ;  the  yellow  margin  of 
the  first  continued  on  the  sides  along  the  lateral  edges  of  the 
segments  (rather  inferiorly) ;  that  of  the  2d  complete  beneath. 
Feet  black ;  tibiae  and  tarsi  ferruginous.  Wings  very  slightly 
smokv. 

%.  Clypcua  pyriform,  rather  bidentate,  blnck.  with  two  longi- 
tudinal yellow  bands,  or  yellow,  with  a  central  irregular  black 
band,  and  inferiorly  margined  with  black.  Scape  of  the  antennw 
fulvous  beneath  ;  hook  fulvous.  Intermediate  coxae  spotted  with 
yellow. 

Var.  Segments  3-6  margined  with  brown ;  the  3d  beneath 
with  a  little  vellow. 

Ress,  a.  diffi — Ilesembles  0.  coyotus  and  toionacus^  but  not 
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as  strongly  punctured,  and  very  distinct  by  its  mctathornx  being 
more  flattened  and  produced  posteriorly,  and  by  its  long  second 
abd.  segment,  with  an  arcuate  edge.  It  is  also  much  smaller 
than  the  last. 

Uab,  I  caught  only  males  in  the  valley  of  Mexico,  near 
Tacubaya. 

146.  O.  pruinosus  Smith.— Niger,  sericens ;  capite,  thorace  et  abd. 
lo  segmeiilo  valde  punctatis ;  fascia  clypei  aumiiii,  puiicto  frontali  et 
post-oculari,  proiioti  niargine  aiitico,  macala  subalari,  tegulis  partim, 
post-scutello,  metanoti  canthis,  abdominisque  fasciitt  2,  albidi:* ;  pedibas 
lo,  20  albido  variis  ;  alis  sabhjalinia.     J  . 

Odifti,  pruinoaus  Smith,  Cat.  Brit.  Mas.,  Vesp.,  79,  200,  9 . 

Length,  6  liu. 

9.  Black;  in  certain  lights,  covered  with  fine  silvery  pile:  the 
metathorax  truncate,  slightly  concave,  with  a  central  impressed 
line,  on  each  side  of  which  it  is  obliquely  striate ;  a  stripe  at  the 
base  of  the  clypeus,  a  minute  spot  between  the  antennas,  and 
another  behind  the  eyes,  white  ;  the  head,  thorax,  and  base  of 
the  abdomen  strongly  punctured ;  the  anterior  margin  of  the  pro- 
thorax,  a  spot  beneath  the  wings,  the  anterior  and  posterior 
margins  of  the  tegulce,  a  spot  behind  them,  the  post-scutellum 
and  lateral  margins  of  metathorax,  a  spot  on  the  apex  of  anterior 
femora  behind,  and  the  anterior  and  intermediate  tibice  outside, 
white  ;  the  1st  and  2d  segments  of  the  abdomen  with  white 
fasciae  on  their  apical  margins ;  tliat  on  the  second  continued 
beneath.     Wings  hyaline,  with  their  margins  clouded. 

Hah.  St.  Domingo. 

The  peculiar  forms  of  this  species  not  being  very  fully  indi- 
cated, I  cannot  be  certain  of  its  position.  I  place  it  near  to 
O.  iotonacus,  to  whicli  it  is  allied  by  its  livery,  which  is  an  indica- 
tion of  the  group. 

Here  probably  comes  the  position  of  two  species  of  which  I 
have  no  longer  the  types  under  my  eyes,  and  which  are  not 
described  with  sufficient  detail. 

14Y«  0«  Hiiro  Sacps.' — Parvnlua,  ©longatus,  gracilis,  ragoans,  niper; 
olypeo   discoidall,  subbidentato;    pronoto   elongato,   grosse   puiictato ; 

*  Perhaps  this  might  figure  better  In  the  sabseotion  of  0.  penmylvanicus, 
perenniif  etc.  f 
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abdoiiiine  gracili,  pnnctato ;  aiitei)ni>i  et  c1  yp(*a  oroiiino  atris ;  pnncto 
frontalis  iiiacMtlis  l!  prorioti,  tt*gulid  lartiiii,  po:<t-scQtello  et  ab<loiiuuifl 
SHi;ii)fiitortiii)  1>,  1!'  ujurpine  sat  late,  Havid ;  tertii  fascia  llava  abbre- 
viata  ;  prdibiis  iiigris,  tibiis  llavis,  tarsis  fuscid  ;  alis  HubiufuBcatis. 
9* — Loiigit.  iKO  mill. 
Odyn,  Ilnro  Saiss.  Et.  Vespid.,  Ill,  297,  185,  5  (1854). 

Hub.  Uiiitetl  States. 

14N.   O.  jlloliicaiiUS   Safph. — Minnta?,  gracilis,  punctatns,   niger; 

puiicto  froiitali  et  post-<K:u]ari,  niaculid  2  proiioti,  post->cutvllo  abilo- 

iiiiiiisqui'  ;i(>gni(Mi  torn  111  \\  2'  limbo,  flavis.     Tibiis  llavis,  tartiid  fuscia. 

Alis  byalinis  vi'iiis  fu'««is. — Loiif^it.  8  iiiiii. 
%,  Clyp«'o  (lisco'jdali,  tlnvo,  snbfinargiiiatn  ;  puncto  in  labro  et  fascia  in 

8('apo  llaviri  ;  antciniis  subtiis  ferrugiiit'is. 

Otlyn,  Mfffiiranua  J?acss.  Et.  Vespid.,  Ill,  297,  185,  %  (1854). 

JJab,  United  Slates.     State  of  New  Yurk. 

III.  Mt'tnthorax  7}o(  produced  siiperiorhj  beyond  the  post-scutel, 
conrcj';  its  /tinder  face  parted  by  a  deep  [jroove,  PosT- 
sciTKL  TRi'NCATE  ;  hov hi fj  a  superior  transverse  face  and 
a  poster  tor  vertical  or  oblique  face ;  the  two  faces  separated 
by  a  sharp  edfje. 

Form  (pdfe  clonfjnte,  exactly  the  same  as  in  the  last  subdivision 
(II,  3;,'  very  slender,  elongate ;  the  abdomen  slender, 
spindle-shajted ;  its  first  segment  funnel-shaped.  Post' 
srutc.l  always  black :  srutel  often  marked  icith  yellow. — 
Inserts  small,  black,  shininy,  ivith  pale  oriiaments. 

These  iiiseets  have  mueh  tlie  oppearanoc  of  tliose  of  the  group 
of  0.  Tttfonarus,  hut  the  jn'othorax  \s  inarginate  anteriorly  aud 
the  scutcl  is  inaculnte,  not  the  post-seiitel. 

A.   Metathorax  (pu'te  unarmed  superiorly. 

119.  O.  Acolliims  ?^Arss.— Parvnlus.  gracilliimis,  eloiigatus,  niger, 
cribrato-pniictatns ;  pmiioto  antice  eristato-bidontato ;  post-scntello 
tmncato,  elevato-cristato ;  nietanoto  tenuiter  pinuUato,  iuermi,  bicon- 
vexo,  per  flulcuiu  j»artito;  abdominis  priino  ttHgmcnto  infundibiiltformi, 
valde  panctato,  basi  i)aHlum  pt?tiolato.  ntrin(}nHsnbdeiitato,8npratuinido, 
antH  mareinein  transversini  snbcannlicnlato ;  secundo  pauln  dHpresso, 
basi  coarctato;  reliquis  vix  punctatis :  pronoto,  Hcnt«IIo  abdouaiiiisqae 
segmentirt  lo,  20,  vel  lo,  2^-,  40,   flavo-marginatia ;    macula  subaiari 

'  Page  346. 
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tibiiaqne  bast,  flayis. —  %.  Clypeo  flavo-bidentato ;  antennaram  soapo 
snbtus  flavo. 

Odjfn,  Acolhuus  Sadss.  Revue  de  Zool.  IX,  1857,  280. 

Total  length,  7  mm. ;  wing,  5  mm. 

Very  small.  Head  circular  or  slightly  wider  than  long,  rather 
thick,  emargiuatc  behind.  Sinus  of  tlie  eyes  not  much  opened 
on  the  inner  side  Thorax  wide  anteriorly ;  prothorax  having 
its  anterior  margin  a  little  concave,  crested,  its  angles  spiniforra 
or  at  least  sharply  angulate.  Scutel  flat  above,  vertically  trun- 
cate ;  the  truncation  making  a  hinder  face,  transverse,  a  little 
rounded  on  the  lateral  angles ;  the  sharp  edge  separating  the 
superior  and  posterior  face  quite  crested ;  the  crest  erect,  trans- 
verse, very  finely  crenulate  (sometimes  not  well  developed). 
Metathorax  rounded-triangular,  a  little  prolonged  backward, 
convex,  parted  by  a  groove  or  a  channel.  Its  apex  with  pro- 
duced bifid  articulate  valves,  but  not  spined.  Head  and  thorax 
densely  punctate,  the  metathorax  more  finely  punctate  than  the 
rest,  silky;  the  lateral  ridges  garnished  with  argenteous  hair. 
Abdomen  elongate,  fusiform  (spindle-shaped),  subpetiolate ;  the 
first  segment  longyr  than  wide;  its  base  shortly  petiolate,  the 
remainder  funnel-shaped,  swelled  above,  a  little  toothed  on  each 
side;  sometimes  transversely  channelled  before  the  edge.  Second 
segment  not  much  elongate,  bell-shaped,  a  little  depressed.  First 
segment  cribrose  like  the  thorax ;  2d  more  finely  punctured, 
except  on  its  hinder  margin ;  3d  and  following  segments  not 
sensibly  punctured. 

Black.  Head  quite  black;  orbits  silvery;  a  yellow  spot  at 
base  of  the  scape.  Anterior  margin  of  prothorax,  a  spot  under 
the  wing,  posterior  margin  of  scutel,  articular  valvae  of  meta- 
thorax, and  the  margin  of  the  first  two  abdominal  segments, 
yellow.  TcgulfiB  ferruginous.  Feet  black  ;  tibiae  maculate  with 
yellow  at  base;  their  apical  spine  yellow.  Wings  smoky,  prin- 
.cipally  on  the  anterior  margin. 

Var.  a    Segments  3-5  margined  with  fuscous. 

b.  Fascia  of  scutel  wide  or  narrow. 

c.  Segments  4,  or  4  and  5  incompletely  marginate  with  yellow. 
9 .   Olypeus  ovate-circular,  black,  punctate,  rather  bidentate. 
%.  Olypeus  yellow,  nearly  heart-shaped,   but  reversed;    the 

inferior  part  widest,  with  a  little  notch  in  the  middle,  forming 
23 
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two  small  triangular  teeth ;  scape  of  the  antennas  beneath  with  a 
yellow  line. 

Bess.  a.  diff. — A  distinct,  small  species,  well  characterized  by 
its  truncate,  crested,  black  post-scutel,  which  distinguishes  it  from 
O.  coyotus,  lacubayas,  totonacus^  and  by  its  smooth  mctathoraz, 
which  separates  itfromc/iic^zmecujiand  lepanecus, — Comp.  with 
O.  zendains. 

Hah.  The  temperate  parts  of  Mexico.  Several  specimens  were 
caught  by  me  in  the  valley  of  Mextitlan,  others  were  sent  to  me 
from  Orizaba  by  Mr.  Sumichrast  (5  ^,  13  9). 

ldO«  O.  Zendalns  Sadbs.  (Fig.  24,  24a.)— Niger,  nitidns;  oapite  et 
thoraoe  crasse  punctati-s ;  abdoniiue  minas  crasse  et  param  profunde 
panutato ;  scatello  postice  acute  trancato.  oristato ;  primo  abdominis  seg- 
lueiito  trigoiiali-cupilifurmi,  saperue  tamido,  prs  margine  coDStricto ; 
prouoti  margine  antico,  scatelli  fascia,  abdominisque  segmeutorum  1*,  2> 
margine,  salfureis.  Alls  fusco-uebulosia. —  9*  Clypeo  rugoso;  au tennis 
imuiaculatis. 

Odijn.  Zendalua  Sauss.  Revae  de  Zool.,  XXII,  1870,  140,  31. 

Total  lengtb,  9  mm. ;  wing,  6.5  mm. 

Form  and  appearance  very  much  as  in  0.  Totonaciis.  Head 
and  thorax  coarsely  cribrose.  Thorax  wide  anteriorly,  narrowed 
posteriorly.  Prothorax  finely  crested,  angulate.  Post-scutel 
strongly  truncate  and  sharply  crested;  its  superior  face  very 
short;  the  posterior  elevated  face  finely  punctured;  the  crest 
forming  the  separation  of  the  two  faces  finely  crenulate,  its  angles 
well  marked.  Metathorax  finely  punctured,  clothed  with  argen- 
teous  pile.  Its  cavity  smooth,  rather  square.  Abdomen  spindlc- 
.shapcd;  the  first  segment  cup-shaped,  subtriangular,  swelled 
above  and  constricted  before  its  margin.  The  first  three  seg- 
ments with  very  shallow  punctures,  rather  large ;  the  following 
finely  punctured. 

Black,  shining.  Head  quite  black.  Anterior  margin  of  pro- 
thorax,  a  fascia  on  scutel  (or  two  spots),  and  the  margin  of  the 
first  two  abdominal  segments,  yellow.  Teguloe  and  feet  black ; 
tarsi  rather  ferruginous.     Wings  clouded  with  brown. 

?.  Clypeus  rounded,  rough,  scarcely  cmarginate ;  antennae 
quite  black. 

Bess.  a.  diff. — Quite  the  appearance  of  0.  totonacus^  but  very 
distinct  from  this  by  its  crested  and  black  post-scutel,  anterior 
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yellow  margin  of  prothorax,  and  strong  punctures.  It  has  much 
the  form  of  O.  acolhuus,  but  differs  by  its  size  (twice  as  large), 
its  stronger  punctures,  its  higher  head,  its  first  abd.  segment,  not 
petiolate  at  base,  its  rather  different  livery,  its  immaculate 
antennae,  flanks  and  tibia,  9. 

Hah.   The   temperate  part  of  Mexico.      Oriental  Cordillera 
(Sumichrast). 

B.  Melathorax  armed  superiorly  with  two  tubercles,  sometimes 

very  small, 

151*  0«  IVahlias  Sausb. — Nig«r,  gracilis,  elongatns,  orassisstme  oribri 
iDstar  pnnctatas;  pronoto  bidentato;  poat-ecutello  antice  trausverse 
oriatato,  postice  cribrato ;  metathorace  prodaoto,  rotundato,  foveola 
punctata  instructo,  saperne  bitubercalato ;  abdominis  lo  segmento 
sabpetiolato,  20  elongate ;  reliquis  tenuissime  panctatis  ;  prouoti  mar- 
gine  antico,  tegularum  limbo,  fascia  scatelli,  abdominis  segmentorum 
11,  2*  niargine  maculaque  tibiarum,  sulfureis. —  9*  Cljrpeo  nigro,  rotun- 
dato, snbbidentato. 

;    Oc/yn.  Nahuiu  Sauss.  Revue  de  Zoolog.,  XXII,  1870,  140,  32,  9 . 

Total  length,  8.5  mm. ;  wing,  5.5  mm. 

9.  Small.    Very  slender  and  elongate,  having  much  the  form 

of  0.    Tacubayx.     Head  a  little  higher  than  wide,  not  much 

swollen  behind.     Thorax  elongate;  anterior  margin  of  prothorax 

crested,  its  angles  spiniform.     Scutel  having  on  its  anterior  part 

■&  fine  transverse  crest,  finely  crenulate ;  its  hinder  part  behind 

the  crest  transverse,  cribrose,  transversely  square,  very  obtusely 

angulate.      Metathorax  prolonged,  rounded,  having  a  distinct 

concavity,  nearly  reaching  the  post-scutel ;  this  cavity  cribrose 

like  the  rest  of  metathorax,  its  margins  quite  rounded,  effaced, 

but  having  on  the  superior  part  two  little  rounded  tubercles, 

punctured  like  the  rest.     Articular  valves  of  the  apex  of  the 

metathorax  not  spiniform,  more  flattened.      Head  and  thorax 

exceedingly  coarsely  cribrose ;  the  metathorax  not  as  coarsely 

90,  but  yet  strongly.     Abdomen  elongate.     The  first  segment 

cribrose  like  the  thorax,  funnel-shaped,  a  little  petiolate ;  about 

as  wide  as  long,  convex,  and  a  little  constricted  before  its  margin. 

Second  segment  cylindrical,  much  elongated,  though  not  strongly 

cribrose.     The  following  segments  quite  finely  punctured. 

Black,  a  little  silvery  sericeous.      Head  and  antennas  quite 
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black.  A  narrow  margin  on  the  anterior  border  of  prothorax, 
margin  of  tegulse,  a  transverse  band  on  the  middle  of  scutel,  and 
a  narrow  line  margining  the  first  two  abd.  segments,  sulphur- 
yellow  ;  that  of  the  2d  complete  beuoath.  Tibiae  marked  with 
yellow.    Wings  smoky. 

9 .  Clypeus  rounded,  very  coarsely  punctured  ;  its  apex  with 
two  quite  approximate,  very  small  teeth. 

Bess.  a.  diff. — This  is  an  elongate  si)ccie3  like  0,  Tarubayx^ 
very  distinct  by  its  quite  coarse  punctures,  even  on  the  2d  abd. 
segment;  much  coarser  even  than  in  chivklmecus. 

It  diffor;s :  from  Tacuhaysc  by  its  sharply  angulatc  prothorax, 
crested  scutel,  bituberculate  metathorax,  and  wider  1st  segment, 
as  also  by  the  margin  of  2d  segment  which  is  truncate,  not 
arcuate;  from  0.  olmccus,  by  its  thorax,  not  triangular,  not  so 
wide  anteriorly,  not  so  attenuated  posteriorly,  its  wider  cup- 
shaped  1st  segment,  and  by  the  tubercles  of  jnetathorax  which 
are  not  sharp,  but  rounded  and  punctate :  from  tepanccus  by 
most  of  the  preceding  characters.  So  also  from  0.  chichiinecus, 
except  by  its  1st  segment  which  is  shaped  as  in  this  species ;  the 
post-scutel  also  is  not  vertically  truncate ;  its  edge  being  an 
anterior  ridge,  not  a  posterior  one.  This  last  character  distin- 
guishes it  also  from  0.  acolhuus. 

Hah.  The  temperate  part  of  Mexico.  Oriental  Cordillera 
(Sumicbrast). 

152*  O*  Olmecus  Sau?s. — Minntns,  gracillimns,  niger,  pnnotatns ; 
prothorace  bideiitato ;  post-scut^IIo  me<lio  transverse  cristato;  meta- 
thornce  iiifere  foveolato,  siipenie  teiiuisdime  bitaberculato,  apioe  bi- 
Bpinoso ;  abdominis  lO  si^gniento  ulongato,  infandibaliformi ;  capite 
oninino  nigro,  pronoti  marcine  antico,  macula  Bubalari,  tegnloram 
limbo,  pcntelli  abdominisqne  settmeutonim  1',  2'  (vel  T,  2>,  4')  margioe 
postico,  flavis ;  ppinis  niftMtboracia  apici.i  tibiisque  extas,  flavis. 

%,  Macula  mandibulornm,  clyp^'O,  Bcapo  aabtua,  flavis;  ilagello  subtus 
fulvo;  clypeo  latissime  tianeato. 

Odyn,  Olmecus  Sauss.  Rerne  de  Zool.,  XXII,  1870,  140,  33,  %. 

Total  lengtb,  7  mm. ;  wing,  5.7  mip. 

Small  and  slender,  elongnte.  Having  much  the  form  of  0, 
acolhvifii.  Ilend  circular,  rather  swollen  and  concave  behind. 
Antenmc  inserted  rather  low.  Thorax  not  very  elongate,  tri- 
angular,   wide   exteriorly,   attenuated   posteriorly.      Prothorax 
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sharp,  its  angles  dentiform.  Post-scutel  truncate,  but  its  poste- 
rior face  not  so  vertical,  more  oblique,  its  middle  occupied  by  a 
transverse  crenulated  crest ;  the  creuulations  blunt.  Metathorax 
triangular,  prolonged,  convex,  with  lateral  sharp  edges,  clothed 
with  white  silvery  pile;  the  middle  occupied  by  a  polished,,  punc- 
tured cavity,  not  reaching  the  top,  but  continued  to  the  post- 
scutel  by  a  groove.  The  superior  margin  of  this  cavity  armed 
on  each  side  with  a  very  little,  compressed,  sharp  tubercle  (or  a 
quite  short  ridge).  The  articular  valvae  of  the  apex  of  the  metit- 
thorax  each  bidentate,  the  superior  tooth  of  which  is  prolonged 
into  a  long  spine.  Abdomen  very  elongate.  The  first  segment 
longer  than  wide,  funnel-shaped;  with  a  sort  of  transverse  depres- 
sion before  its  margin.  Second  segment  a  little  depressed  bell- 
shaped,  rather  long. 

Head,  thorax,  and  1st  segment  above,  densely  cribrosc,  not 
quite  as  strongly  as  in  chichimecus  ;  the  metathorax  and  the  2d 
segment  quite  finely  punctured,  except  on  the  posterior  part  of 
the  latter. 

Black,  sericeous.  Head  quite  black.  Anterior  margin. of  pro- 
thorax,  margins  of  the  tegulsB,  inferior  spines  of  metathorax,  pos- 
terior margin  of  scutel,  and  of  the  first  two  abdominal  segments, 
yellow.  Often  the  4th  segment  also,  more  or  less  niarginate. 
The  crenulation  of  post-scutel,  and  the  two  little  tubercles  of  the 
summit  of  metathorax  finely  punctate  with  yellow. 

Feet  black ;  knees  and  tibia;  outside,  in  their  total  length  (%) 
yellow;  tarsi  ferruginous  beneath.  Wings  hyaline,  smoky  along 
the  anterior  margin. 

%.  Clypeus  having  a  quite  exceptional  form;  square-rounded; 
as  broad  as  high,  or  broader;  its  superior  margin  rounded  ;  the 
inferior  margin  quite  widely  truncate,  subconcave ;  its  angles 
blunt,  but  the  inferior  extremity  of  the  lateral  margin  rather 
swelled,  somewhat  tubercular.  A  spot  on  the  mandibles,  clypeus, 
a  line  under  the  scape,  yellow;  flagellum  fulvous  beneath. 

Bess.  a.  diff. — This  differs  from  0.  chichimecuSy  by  its  larger 
size,  its  head  as  wide  as  high  ;  its  prothorax  much  wider ;  its 
metathorax  much  more  elongate  and  triangular,  with  a  smaller 
cavity  and  quite  small  tubercles  ;  its  post-scutel  shorter,  with  its 
crest  placed  near  the  anterior  margin ;  by  its  first  abd.  segment 
much  more  elongate,  funnel-shaped  ;  by  the  2d,  quite  finely 
punctured. — From  0.  tepaneciis  it  is  suflBcicntly  distinct  by  its 
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ineta thorax,  destitnte  of  large  tubercles,  its  crested  post-scutel, 
and  not  spincd  clypeus  (%). 

From  0.  acolhuus,  it  differs  by  its  post-scutel  not  truncate  so 
as  to  have  a  vertical  posterior  face,  its  crest  being  more  anteriorly 
placed,  not  on  the  posterior  ridge ;  by  its  mctathorax,  bituber- 
culatc  superiorly  and  bispined  at  the  posterior  end.  The  1st 
segment  is  also  more  elongate,  and  the  clypeus  %  is  not  angular- 
bideutate  on  its  inferior  margin      Comp.  also  0.  nahuus. 

From  0.  coyotus  and  tolonacus  it  differs  sufficiently  by  its 
crested  truncate  post-scutel. 

Hab.  The  temjierate  parts  of  Mexico.  One  %  from  the  valley 
of  Orizaba  (Sumichrast). 

153*  O*  Chichimecus  Sacpr. — Minimas,  graoillimas,  niger,  cribri 
instar  pniictatus  ;  protliorace  bidentato ;  post-scatello  trancato,  cristato ; 
metanoto  superue  bituberculato;  capite  et  antennis  9  omnino  nigriii  ; 
prothoracis  xnargine  antico,  scntelli  et  abdominis  segmeutoram  1^,  2* 
margine  postico,  llavis  ;  tibiia  et  tegulis  flavo-oruatis. 

Odyn,  chichimecus  Sauss.  Revue  de  Zoolog.,  IX,  1857,  2S0,  9* 

Total  length,  6  mm. ;  wing,  4.5  mm. 

9.  The  smallest  species.  Head  a  little  higher  than  wide. 
Antennae  inserted  below  its  middle.  Sinus  of  the  eyes  very  open. 
Thorax  slender,  not  contracted  anteriorly;  its  anterior  margin 
finely  crested ;  its  angles  toothed.  Post-scutel  truncate;  its  ridge 
arcuate,  crested,  but  not  very  strongly.  Metathorax  convex, 
prolonged,  having  a  polished  shallow  cavity,  not  e.xtended  supe- 
riorly to  the  post-scutel ;  superiorly  this  cavity  is  margined  ou 
each  side  by  a  little  compressed  sharp  tubercle.  Extremity  of 
metathorax  with  two  little  spines,  next  to  the  two  teeth  which 
make  the  articulation.  Abdomen  elongate;  the  first  segment 
triangular  funnel-shaped,  swelled  and  a  little  constricted  before 
its  margin,  which  is  rather  thick.  Second  segment  cylindrical ; 
head,  thorax,  and  first  abdominal  segment  polished  and  cribrose 
with  strong  punctures;  mctathorax  and  second  segment  not  quite 
as  strongly  cribrose,  and  with  a  line  of  stronger  punctures  along 
its  margin.  Metathorax  finely  punctured.  Segments  3-6  quite 
finely  punctured.  Dlack.  Anterior  margin  of  prothorax,  poste- 
rior margin  of  scutel,  and  of  the  first  two  abdominal  segments  of 
the  abdomen,  yellow  ;  wing  scales  marginate  with  yellow ;  tibiae 
yellow  on  the  superior  face,  at  least  at  base.    Wings  subhyaline. 
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Var.  The  yellow  band  of  scutel  interrapted. 

?.  Head  and  antcnnoQ  quite  black.  Clypeus  eribrose  like  the 
ticad  ;  having  the  shape  of  a  square  lozenge,  its  inferior  margin 
arcuate,  imperceptibly  bidentate. 

Bess.  a.  diff, — This  species  has  much  resemblance  to  0.  Tacu- 
hayse,  because  of  its  elongate  2d  abd.  segment,  but  it  is  quite 
distinct  from  it,  as  also  from  0.  coyolus  and  iotonacus,  by  its 
truncate,  crested  post-scutel,  and  its  bidentate  mclalhorax.  This 
Iftst  character  only  separates  0.  tepanecuSy  olmecus,  and  iiahuua. 

Hab,  The  temperate  parts  of  Mexico.  I  caught  one  ?  in  the 
valley  of  Mextitlan. 

154*  0«  tepanecus  Sauss. — Parvnlus,  gracilis,  niger,  tenniter  pnno- 
tatns ;  post-scntello  tmncato  ;  metathorace  valde  bitub«rculato ;  abdo- 
minis lO  segmento  infundibuliformi,  subpetiolato ;  apice  puucto  impresso 
notato,  capitis  puuctis,  pronoti,  sontelli,  abdominisque  segmeutoram  1', 
2*  (vel  1",  2',  4'),  margine,  llavia;  tibiis  basi  flavo-variis. —  %.  Clypeo 
flavo,  apioe  spiuis  2  uigris,  anteunis  uigris. 

Odyn,  Tepanecus  Sauss.  Revae  de  Zool.,  IX,  1857,  280,  % 

7 .  Total  length,  7.5  mm. ;  wing,  5.5  mm. 

Ycry  small.  General  form  very  much  as  in  0.  acolhuus, 
slender.  Head  circular  or  a  little  higher  than  wide.  Antennae 
inserted  rather  low.  Notch  of  the  eyes  vefy  open.  Prothorax 
not  having  its  angles  dentiform.  Scutel  truncate,  transverse,  not 
crested,  but  having  a  transverse  edge.  Metathorax  triangular, 
a  little  prolonged ;  its  lateral  edges  arcuate,  sharp,  hairy ;  its 
hinder  face  parted  by  a  deep  channel  and  armed  on  each  side 
under  the  angles  of  post-scutel  with  a  strong,  sharp,  dentiform 
tubercle,  looking  backward ;  these  tubercles  compressed,  having 
a  sharp,  lateral  salient  ridge,  extending  to  the  angles  of  post-scutel 
(very  evident,  when  viewed  in  profile).  Apex  of  metathorax  with 
two  wide  articulate,  not  spined  valvse.  Abdomen  slender,  spindle- 
shaped;  first  segment  small  and  narrow,  subpetiolate^  funnel- 
shaped,  but  swelled  above,  gibbous,  as  if  truncate  anteriorly;  an 
impressed  point  before  its  posterior  margin.  Second  segment 
rather  oval,  narrowed  but  not  constricted  at  base,  rather  depressed, 
but  not  all  tuberculate.     The  whole  insect  finely  punctured. 

Black,  serice/)us.  A  frontal,  ocular,  and  post-ocular  spot, 
yellow.  Anterior  margin  of  prothorax,  posterior  margin  of 
scutel,  articular  valvaa  of  the  metathorax,  and  the  first  two  seg- 
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ments  of  the  abdomen,  yellow.  The  4th  segment  (often  ?)  with 
an  incomplete  yellow  baud.  Wing  scale  brown,  margined  with 
yellow  or  ferraginous.  Feet  black ;  tibisB  at  base  outside  and 
tlieir  apical  spines,  yellow.  Wings  smoky. —  9.  Clypeus  yellow, 
widened  below,  terminated  by  two  yery  strong,  blunt,  black 
Fpiues.  Mandibles  and  auteuuaa  wholly  black.  A  yellow  line 
between  the  insertion  of  the  antennae. 

Hess,  a,  diff. — This  small  species  is  quite  distinct  by  its 
strongly  tuberculate  metalhorax.  It  could  only  be  confounded 
with  0,  chichimecuSf  but  it  is  not  so  small,  nor  as  slender ;  the 
thorax  is  not  as  cylindrical;  the  body  not  as  strongly  punctured ; 
the  scutel  is  not  crested ;  the  metathoracic  tubercles  are  much 
stronger  and  the  direction  of  the  sharp  external  ridge  of  these  is 
couTergcnt  downward,  while  in  chichimecus  the  tubercles  arc  on 
the  contrary  a  sort  of  superior  margin  of  an  indicated  cavity  of 
the  metathorax. 

Compare  also  0.  olniccus  and  nahuus. 

Hah,  The  temperate  parts  of  Mexico.  I  caught  only  one 
male  in  the  valley  of  Mextitlan. 

Snbgenns  EPIPONUS'  Shuck. 

Epipona  SiircK. ;  Sacss. — Oplopun  Wesh.  ;  Saups.  Vespid.,  I,  217. — 
Oplomerus  Wk«twood. — Pterochilus  ex.  p.  UEBB.-ScH.aFF. 

Abdomen  quite  ovate,  depressed;  the  first  segment  cup-shaped, 
sessile,  or  suhpednnculate  at  lase^  sensibly  narrower  than 
the  2d,  but  not  constricted  at  base.  TJwrax  short,  rather 
globular.  3L'tathorax  rounded,  destitute  of  angles  and  of 
sharp  edges,  without  rugosities.  Second  recurrent  nerve 
of  the  anterior  wing  falling  upon  the  2d  trans  verso-cubital 
nerve  or  very  close  to  it. — (Appearance  of  the  genus 
Pterochilus.) 

%  % .  Ajntennae  having  at  times  the  last  joint  recurved  like  a  hook; 
these  organs  being  more  often  elongate,  thick,  with  their 
last  joints  compressetl,  fattened,  curled  up  to  a  spiral. — 
Clypeus  generally  wider  than  long;  very  strongly  bidentaie. 

This  type  quite  recalls  the  appearance  of  Pterochilus  and  it 
forms  the  intermediate  step  between  these  insects  and  the  true 
Odynerus.  The  characters  of  the  Division  Epipona  are  princi- 
pally to  be  found  in  the  males,  but  the  appearance  of  these  insects 


1  'iirivtMCi  laborious. 
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is  sufficient  to  distinguish  them ;  it  is  even  so  striking  that  one 
would  be  tenapted  to  raise  it  to  a  genus,  did  there  not  exist, 
principally  in  Europe  and  in  Africa,  a  series  of  intermediate 
types  which  allies  them  by  very  gradual  and  natural  transitions 
to  the-  true  OdynerL  These  transitions  are  even  so  complete 
that  one  is  much  perplexed  to  kuow  how  to  limit  the  subgenus 
Epiponus.^  But  as  the  intermediate  types  are  principally  inhabi- 
tants of  the  old  world,  the  difficulty  with  the  American  species  is 
much  diminished,  although  it  appears  in  the  case  of  some  Ante" 
piponus. 

The Epiponu8 seem  to  be  peculiar  to  the  boreal  hemisphere  and 
to  Africa ;  the  true  Epiponua  are  the  northern  type,  the  Ante' 
piponus  the  southern  type,  as  well  in  America  as  in  Europe. 

Division  ANTEPIPONUS. 
(Sadss.  Et.  Vespid.,  Ill,  244.) 

Mandibles  of  the  males  not  notched,  nor  armed  with  a  spur. 
Antennas  of  the  males  either  armed  with  a  hook,  or  curled 
up  into  a  spiral  at  the  extremity.  First  abdominal  segment 
cup-shaped,  sessile  or  rather  subpedunculate  at  base.  As 
said  above,  I  at  first  placed  this  division  in  the  subgenus 
Odynerus,  but  the  appearance  of  its  representatives  being 
quite  that  of  the  Epiponus,  it  will  better  find  its  place  in 
this  division, 

1.  Antennse  of  the  males  terminated  by  a  hook.    (Sanss.  Yesp., 

I,  213,  Sect.  C.) 

No  representative  yet  found  in  America. 

2.  Antennae  terminated  by  a  spiral  curl.    (Sauss.  Yesp.,  I,  2lfi, 

Sect,  IP.) 

This  section  only  differs  from  the  irxie Epiponushj  the  mandi- 
bles of  the  males  being  simple,  and  the  clypeus  not  so  much 


'  In  my  Etudes  sur  la  Fam.  des  Vespides,  I  have  inclnded  these  transitory 
species  in  the  division  Antepipona  (HI,  298),  bnt  this  division  is  only 
an  expedient  to  help  in  the  determination  of  the  species ;  it  is  not  a 
natural  division — no  more  than  any  section  one  rau*t  form  in  a  continn- 
cos  series,  conducting  from  one  form  to  another  by  gradual  transitions. 
(Comp.  Et.  Vespid.,  Vol.  I,  213,  C,  and  216,  II.— Ibid.,  Vol.  Ill,  298.) 
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notched.  It  quite  approaches  Ptcrochilus  in  its  general  forms 
and  in  the  shape  of  the  clypeus.  It  only  diflers  from  these  bj  the 
labial  palpi  being  small,  4-joiuted  and  not  pectinate. 

It  has  the  same  geographical  distribution  as  the  Ptcrochilus^ 
being  the  southern  type  of  the  genus.  In  America  it  has  only 
been  found  in  Mej:ico  as  yet ;  in  the  old  world  it  is  spread  over 
the  southern  part  of  Europe  and  the  temperate  part  of  Africa, 
north  and  south. 

■ 

155.  E.  denticulatus  Sauss.  (Fig.  30, 30a.)— Valid  as,  niger,  faWo- 
hirtas ;  prouoto,  post-seutello,  abdominiaque  segmentis  flavo-liiubatis; 
Beoundo  segmeuto,  utrinque  macula  rufa ;  anteunariim  basi  et  pedibos 
badiia. —  %,  Clypeo  flavo,  apice  nigro;  femoribus  inttirmediia  emargi- 
xiatis ;  tibii8  posticid  dilatatis. 

Liptochilut  (fenticu/a/tts  Sauss.  Rev.  de  Zoo!.,  VII,  1855,  373.* 

Total  length,  14  mm. ;  wing,  11  mm. 

Appearance  of  a  Pterochilus,  but  the  labial  palpi  small,  quadri- 
articulate,  not  pectinate.  Mandibles  knife-shaped,  with  three 
little  notches.  Thorax  ovate,  round  ;  first  abdominal  segment 
cup-shaped,  or  widely  spoon-shaped,  not  very  sessile ;  its  base 
subpedunculate.  Second  segment  short.  The  whole  insect 
den.sely  punctured  and  hirsute  with  long  fulvous  hair. 

lilaek.  Anterior  margin  of  prothorax  am\  post-scutel  sulphnr- 
yellow.  Wing  scales  ferruginous  or  yellowish.  The  abdominal 
segments  all  adorned  with  a  sulphur-yellow  margin,  rather  wider 
on  the  3d,  4th  segments  tiian  on  the  2d  ;  the  margin  twice  notched 
with  black  on  the  segments  3-G;  the  2d  segment  adorned  besides 
with  two  large  ferruginous  lateral  spots.  Feet  ferruginous  or 
yellowish,  black  at  base.  Wings  subhyaline,  soiled  with  gray- 
ferruginous. 

Var,  Post-scutel  black;  tegulse  maculate  with  yellow. 

%.  Clypeus  wide  below;  attenuated  at  its  summit;  its  npex 
but  little  prolonged,  truncate,  biangulate.  The  surface  yellow, 
clothed  with  silvery  hair,  except  on  its  extremity  which  is  black 
and  strongly  punctured.  Antenna*  very  long,  black,  with  the  first 
two  joints  ferruginous,  yellow  anteriorly;  the  last  joints  quite 
compressed,  annulate  with  yellow,  principally  below.  Inter- 
mediate femora  of  rather  different  form,  strongly  canaliculate 


>  Erratum, — Page  373,  line  19th,  instead  of  Ttbias,  read  /aciet. 
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beneath,  and  strongly  notched  beyond  the  middle,  on  their  anterior 
face;  the  notch  almost  forming  three-quarters  of  a  circle;  its 
angles  quite  sharp,  dentiform.  Posterior  tibiae  strongly  dilated, 
somewhat  as  in  the  Melliferae,  terminated  very  widely ;  the  inner 
angle  forming  almost  a  process. 

Bess.  a.  diff. — This  insect  has  quite  the  appearance  of  Ftero- 
chilus  aztecua,  but  it  differs  by  its  small  and  not  feathery  labial 
palpi. 

Jlab,  Mexico.  I  caught  but  one  specimen  in  the  Cordillera 
of  Coscomotepcc. 

Division  EPIPONUS  (proprie  dicta). 

Mandibles  of  the  males  having  beyond  the  middle  a  large  notch^ 
followed  by  a  tooth  or  spur,  Antennse  elongate^  thick; 
their  extremity  curled  rip  into  a  spiral,  Clypeus  Z  wider 
than  long,  very  strongly  bidentate. — Hie  second  recurrent 
nerve  of  the  anterior  wing  falling  upon  the  2d  transverso- 
cubital  nerve,  or  very  near  it. 

The  true  Epiponus^^Qm  to  be  peculiar  to  the  temperate  and 
northern  parts  of  the  southern  hemisphere  ;  they  are  abundant  in 
Europe,  rare  in  America;  in  the  lower  latitudes  they  give  place 
to  the  Antepi2}onus^wh\Q:hy  with  the  same  appearance,  approach 
more  nearly  to  the  true  Odynerus, 

In  regard  to  the  distinction  of  the  species  one  must  notice  that, 
contrary  to  the  usual  case,  in  this  group  it  is  not  the  female,  but 
the  male,  which  offers  the  most  distinctive  characters. 

Beside  the  subgeneric  characters,  peculiar  to  the  total  number 
of  the  males,  there  are  others  specially  belonging  to  a  part  of  the 
species ;  some  have  the  cox®  or  intermediate  femora  indented ; 
others  have  the  clypeus  curiously  shaped.  But  the  females  are 
far  from  being  so  well  characterized,  and  the  distribution  of  the 
colors  must  be  strongly  relied  upon  in  distinguishing  the  species. 

156.  £•  dilectns  Sauss.  (Fig.  29,  29a.) — Niger,  punctatas,  fasco- 
hirsntas  ;  frontis  uacnia,  puncto  post-ocnlari,  tibiis,  tarsis  abdomiDi^qne 
segmeutoram  limbo,  sulfDreia ;  nitimis  segmentis  tantam  fascia  abbre> 
Tiata  flava;  alis  snbhyalinis,  tegulis  fnsco  et  flavo  macniatis. — %  .  Cly- 
peo  flavo,  valde  bidentate,  ore  et  antennia  sabtns  flavia ;  femoribp'^  in- 
termediia  tridentatia. 

Odifn,  diUctus  SAuaa.  Revne  de  Zool.,  XXII,  1870, 141,  34,  % . 

% .  Total  length,  9  mm. ;  wing,  8  mm.  ^ 
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Head  very  densely  punctured ;  thorax  closeiy  shagreened. 
Post-scutel  truncate,  having  an  elevated  posterior  face ;  meta- 
thorax  quite  rounded,  posteriorly  more  flattened  than  excavated, 
strigose.  Abdomen  quite  ovate,  polished;  the  first  segment  cap- 
shaped,  anteriorly  somewhat  rounded  truncate. 

Black;  the  body  all  bristling  with  long  fulvous  hair,  especially 
on  the  head  and  thorax ;  that  of  the  abdomen  shorter  and  more 
gray.  A  frontal  transverse  mark,  a  post-ocular  spot,  and  the 
margin  of  the  middle  of  prothorax,  sulphur-yellow.  Wing  scales 
testaceous,  black  at  base.  A  regular  yellow  fascia  ou  the  seg- 
ments 1-5  of  the  abdomen ;  the  fasciae  3-5  abbreviated.  Feet 
black  ;  knees,  tibiaj,  and  tarsi,  yellow  (Z).  Wings  subhyaline. 
The  2d  recurrent  nerve  falling  nearly  into  the  3d  cubital  cell. 

9.  Unknown. 

%.  Mandibles  yellow,  having  near  the  extremity  a  strong 
notch,  followed  by  a  stout  tooth.  Labrum  yellow.  Clypcua 
wider  than  long,  yellow,  terminating  in  two  long  teeth,  separated 
by  a  wide  notch  in  the  form  of  an  arch.  Antennse  very  large, 
thick,  black  above,  yellow  beneath ;  the  last  six  joints  flattened 
and  rolled  up  into  a  spiral,  quite  black.  Intermediate  femora 
strongly  bidentate  beneath ;  their  first  tooth  slender  and  elongate, 
in  form  of  a  broken  spine ;  the  intermediate  shorter  and  more 
widely  compressed,  the  third  forming  a  sort  of  lamella  attenuated 
up  to  the  extremity  of  the  femur,  these  teeth  separated  by  wide 
notches.  Intermediate  tibiae  apparently  notched  at  base  and 
tumefied  from  the  middle.  The  6th  segment  slightly  margined 
with  yellow. 

Bess.  a.  diff. — This  is  the  only  American  representative  known 
of  the  subgenus  Epiponus,  Compared  with  the  European  species, 
it  quite  resembles  0.  spinipes,  except  that  the  3d  .tooth  of  the 
intermediate  femora  is  not  quite  so  much  developed.  It  might 
be  0.  spinipes,  transmigrated  and  modified. 


APPENDIX  TO  THE  GENUS  ODYNERUB. 

1.   Species  sedis  incerlss. 

The  following  species  I  cannot  introduce  in  the  classification 
of  the  genns,  their  forms  not  having  been  sufficiently  described. 
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!•  O*  rnfinodUi  Cbesson. — Niger,  valde  pmictatas,  albido  Tariegatus ; 
metathorace  rafo,  ntrinqne  dentem  efficiente  ;  abdominia  segmentis  1-3 
loteo-limbatis  ;  lo^  2P  margine  refl^xo  ;  pedibus  rufis  ;  alia  nubulosis. 

0.  rufinodu$  Gebss.  Amer.  Ent.  Trans.,  I,  1867,  381,  22,  9 . 

Total  length,  3.5  lines. 

9.  Black,  densely  and  deeply  punctured;  head  large,  face  and 
base  of  clypeus  with  glittering  pubescence,  the  latter  subconvex  ; 
mandibles  rufous,  black  at  tips,  the  inner  edge  with  three  obtuse 
teeth;  palpi  honey-yellow;  antennae  short,  clavate,  entirely  black- 
ish ;  a  transverse  line,  interrupted  medially  on  prothorax,  a  round 
spot  on  each  side  of  pleura,  tegulae,  except  a  brown  medial  spot, 
and  two  spots  on  scutellum,  white  ;  metathorax  rufous,  silvery  on 
the  sides,  deeply  excavated  posteriorly,  the  extreme  lateral  apical 
angles  produced  into  a  subacute  spine;  wings  subhyaline,  the 
costa  narrowly  fuliginous ;  legs  entirely  rufous,  the  posterior 
tarsi  slightly  dusky ;  abdomen  with  the  apical  margins  of  the 
first  and  second  segments  reficxed  and  narrowly  whitish,  as  well 
as  that  of  the  third;  basal  segment  campanulate,  convex,  without 
any  transverse  carina  and  suture  at  base,  rufous;  second  segment 
suddenly  swollen,  convex,  its  posterior  whitish,  margin  sinuous 
anteriorly,  and  continued,  narrowly,  beneath;  fourth  and  following 
segments  entirely  black. 

Hah,  New  Mexico.     1  9. 

This  species  is  most  likely  very  variable  in  its  colors.  It  may 
prove  to  belong  to  Division  Odynerus. 

flm  0«  prodlictns.— Niger ;  capite  thoraceqae  flavo-gnttatis  ei  valde 
panotatis  ;  abdomine  fasciia  duabus  flavis  oruato. 

0.  productus  SMijn,  Lond.  Ent.  Trans.,  3d  Ser.,  I,  1862,  37,  %. 

Total  length,  3.5  lines. 

% .  Black,  the  head  and  thorax  strongly  punctured ;  the  clypeus 
and  a  small  spot  above  it,  a  minute  spot  in  the  sinus  of  the  eyes  and 
another  behind  them,  the  scape  in  front  and  a  spot  on  the  mandibles, 
pale  yellow ;  the  flagellum  fulvous  beneath.  The  posterior  mar- 
gins of  the  prothorax,  a  spot  beneath  the  tubercles,  the  tegulce, 
post-scutellum,  the  metathorax  behind,  and  a  spot  on  the  anterior 
and  intermediate  tibise,  yellow ;  the  anterior  tibiae  and  tarsi  fer- 
ruginous ;  the  wings  hyaline,  with  a  dark  fuscous  stain  in  the 
marginal  cell ;  a  ferruginous  spot  on  the  tegulae.    Abdomen  finely 
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punctured,  the  first  and  second  segments  with  a  broad  yellow 
margin,  which  is  continued  beneath ;  the  second  segment  produced 
in  the  middle,  forming  a  sharp  angle  or  tooth;  the  following 
segments  very  narrowly  bordered  with  yellow ;  the  first  segment 
entirely  pale  beneath. 

Ilah.  Panama 

This  species  is  very  likely  to  be  classed  in  Division  Steno- 
dynerus, 

2.  Sjyecies  duhia. 

The  following  species  I  first  thought  by  its  facics  to  be  a  North 
American  one,  but  as  it  never  occurred  to  mo  in  any  American 
collection,  I  must  deduce  from  this  fact  that  it  did  not  originate 
on  this  continent. 

It  would  find  its  place  in  the  Division  Odynerua, 

O*  Tisiphone  Lbp. — Omnino  niger,  sat  gracilis ;  cljpeo  viz  emargi- 
nato,  carinato-sabdentato ;  metauoti  marginibud  Buperue  paalum  ele- 
vatis,  acatis  ;  post-scutello  flavo  ;  abdominis  primo  segmeuto  auguste, 
pecundo  teuuissime  salfureo-liinbatis ;  alis  nigro-violacois.  9  * — Long. 
15  mm. 

Odynenis  Tisiphone  Lrp.  St.  Farg.,  Hymen.   II,  646,  31,  J  (1841). — 
Sauss.  Vespides,  I,  183,  77. 

Zlab ?  (America?) 

Gen.  LfPTOCHULUS  Saubs. 
Leptochilus^  Sauss.  Etnd.  Vespid.,  I,  233,  III,  320. 

Appearance  of  genus  Odynerus  (Stcnodyyierus)^  but  the  abdo- 
men is  subpedunculate ;  its  first  segment  more  or  less  funnel- 
shaped. 

Labial  palpi  very  slender.     Maxillary  palpi  slender. 

This  genus  should  evidently  be  united  with  the  genus  0dyneru8, 
and  will  most  likely  find  its  ])lace  in  the  Stenodyneri,  next  to  the 
group  of  0  huaatecus.  Unfortunately,  not  possessing  the  types, 
I  cannot  exactly  decide  how  the  species  should  be  placed. 

The  abdomen  is  constricted  between  the  1st  and  2d  segments, 
more  than  in  the  Stenodynerus :  nevertheless,  this  is  only  a 
provisional  genus  which  cannot  well  be  preserved. 


Mnri^j  thin  ;  x*^^f  Hp* 
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1.  Maxillary  palpi  quite  slender.     First  abdominal  segment 

suhpedunculate^  much  narrower  than  the  second, 

1*  Im  fetllax  Sauss. — Sat  miDutus,  niger,  pronoto  antice  lato;  sab- 
angalato,  sontello  subquadrato ;  metanoto  postice  valde  ezoavato, 
marginibus  rotundatis,  ragosis  ;  abdomiuis  priuio  segmtiuto  oouvexo, 
infondibuliformi,  miDas  lato  quam  secandum ;  hoc  basi  sabconstricto, 
margine  reflezoi  valde  ragoso ;  capite,  thorace  et  abd.  lo  segmento  valde 
panctatis ;  pancto  frontal!  et  post-ooulari,  salfureo ;  autenuis  subtoa 
et  basi,  ferrngineis ;  pronoto,  tegulis,  macula  subalari,  post-scutello, 
pedibas  et  nonnanquam  metanoti  lateribas,  rufid ;  pronoto  insaper 
antice  flavo  margiuato ;  abdominis  primo  segmento  rufo,  basi  uigro, 
margine  flavo ;  secundo  flavo-marginato ;  basi  rufo-bimaculato ;  30  «t 
40  (^)  tenuissime  flavo-marginatis ;  alis  bjalinis. — Long.  11  mm. 

% .  Cljpeo  rotandato,  flavo,  subbidentulato ;  acapo  antice  fascia  flava ; 
orbitis  intns  flavo-marginatis. 

LeptochUus  fallax  Sauss.  Et.  Vespid.,  I,  234,  2,  pi.  xx,  fig.  6,  %  (1852). 

Hah,  America? 

Observation. — Unfortunately,  I  do  not  find  tbia  species  again 
in  the  collection  of  De  Roraand,  in  which  I  described  it.  As  the 
insects  of  this  collection  were  very  negligently  labelled,  it  may 
not  be  an  American  species  ? 

2.  Maxillary  palpi  moderately  slender,  the  first  joint  rather 

swelled.      First   abd.    segment    rather   toide    posteriorly, 
although  still  not  funnel-shaped, 

3«  !••  ornatus  Sauss. — Niger,  valde  panotatas ;  clypeo  latiore  quam 
longiore ;  post-scutello  trnuoato,  cantho  aonto  instructo ;  metanoto 
excavate,  marginibns  ragosis,  rotundatis ;  abdomine  basi  snbpedanca- 
lato;  primo  segmento  valde  puuotato,  margine  subreflexo ;  secnndo 
brevi  et  latissimo,  basi  valde  coarctata,  margine  snbincrassato  ;  ore  et 
scapo  fuscis ;  olypeo  flavo,  margine  nigro ;  pronoti  margine,  tegulis, 
macula  anbalari,  fasciaqne  interrupta  in  soutello,  aurantiacis ;  primo 
abdominis  segmento  obscure  rufo ;  segmentis  lo_30  tenuiter  aurantio- 
marginatis ;  pedibus  flavis,  basi  nigris ;  alis  subhyalinis.— Longit.  9  mm. 

% .  Clypeo  et  antennamm  scapo  fere  omnino  flavis. 

Leptochilu9  ornatus  Sauss,  Et.  Vespid.  I,  236,  6,  pi.  xx,  fig.  4,  J . 

Eab.  United  States.    Carolina  (Paris  Museum). 
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GeD.  PTEROCniLVS  Kluo. 
Pterochilus  Kluo.  ;  Latb.  ;  Sat  ;  Sadbb. 

Buccal  parts  elongate. 

Labium  very  much  elongate;  palpi  very  large,  thick,  and 
much  elongate,  composed  of  three  joints,  of  which  the  flrst  id 
swelled  at  the  extremity;  the  2d  and  3d  strongly  compressed 
and  bipectinate,  with  very  long  pilosity ;  the  3d  joint  very 
elongate. — Maxillary  palpi  normal,  composed  of  six  joints. — 
Mandibles  large,  elongate,  trenchant,  in  the  form  of  a  knife 
blade ;  the  ^  internal  edge  trenchant,  lobed,  or  notched ;  the 
external  edge  ciliated  with  long  hair. — Clypcus  wide,  often 
lozenge-shaped  or  trapezoidal,  more  or  less  transverse. —  Thorax 
rounded  anteriorly  and  posteriorly,  globular  or  ovate. — Abdomen 
ovate,  depressed,  the  first  segment  cup-shaped,  subsessile. — 
Antennx  of  the  males  terminated  by  a  hook  or  by  a  curved 
spiral. 

These  insects  have  much  the  same  appearance  as  the  Epipona, 
but  they  are  very  distinct  by  the  extraordinarily  large  labial 
palpi,  which  are  feathery,  with  very  long  hair. 

The  American  species  belong  to  the  group  of  PL  phalerafus  and 
bifjlumis,  characterized  by  their  indented  mandibles  and  rounded 
metathorax. 

!•  Pt.  liei^risii  Cressox.— Validus,  niger,  falvo-pnbescens ;  clypeo, 
autennis  bafti,  capitis  maculis,  pronoti  macnla  dubalari,  maculis  2 
scutelli  et  2  metanoti  pedibasqae  fcrruginei.s ;  tegnli^  at  post-scatello 
flavescentibus ;  abdominis  Begmeuti»  lo,  20  rafis,  basi  nigris,  omnibus 
flavo-limbatia ;  alia  inquinatis. 

Pterochilus  Lcwisii  Cresson,  Amer^  Entom.  Trans.,  1, 1867,  382,  25,  9. 

Total  length,  8.5  lin. 

9.  Robusjt;  head  and  thorax  clothed  with  a  pale  fulvous 
pubescence ;  abdomen  silvery-sericeous  in  certain  lights.  Ilead 
black,  densely  punctured ;  posterior  orbits  broadly,  anterior 
orbits  narrowly,  from  the  emargination  down,  the  clypeus  entirely, 
the   mandibles,  except  the   tips  and  base  and  lower  margin 
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beneath,  bright  ferruginous ;  clypeus  subconvex,  sparsely  punc- 
tured, pubescent,  the  tip  produced  and  truncate;  mandibles 
large,  long,  acute  at  tip,  with  four  obtuse  teeth  on  the  inner 
edge  before  the  tip ;  the  outer  surface  with  two  oblique  carinse, 
the  lower  margin  fringed  with  long  yellow  hair;  maxilloe  blackish, 
their  palpi  fulvous,  the  apical  joints  fringed  with  very  long  hair; 
antenuffi  black,  the  two  basal  joints  bright  ferruginous.  Thorax 
very  densely  punctured,  black,  the  upper  half  of  prothorax,  spot 
beneath  anterior  wing,  two  large,  almost  confluent  spots  on 
scutellum,  and  the  sides  of  the  metathorax,  bright  ferruginous ; 
post-scutellum  and  tegulae,  except  a  central  darker  spot,  yellow- 
ish-ferruginous; metathorax  short  and  very  abrupt.  Abdomen 
robust,  sessile,  very  densely  punctured ;  first  and  second  segments 
dull-ferruginous,  with  their  apical  margins  bright  yellow,  and  a 
larger  black  spot  on  their  basal  middle;  that  on  the  first  segment 
longitudinal  and  even,  that  on  the  second  transverse,  angular  on 
the  sides  and  acutely  pointed  behind ;  the  yellow  posterior  margin 
of  the  second  segment  is  slightly  and  squarely  emafginate  on 
each  side  anteriorly ;  remaining  segments  bright  lemon-yellow, 
the  third  and  fourth  more  or  less  black  at  base ;  the  two  apical 
segments  arc  tinged  with  orange  and  the  third  to  fifth  segments 
have  a  transverse  orange  spot  on  each  side ;  beneath  ferruginous, 
with  a  lateral  yellow  spot  at  tip,  and  a  large  semicircular  black 
mark  on  the  base  of  the  second  segment.  Legs  ferruginous; 
coxoe  and  trochanters  black ; .  the  four  posterior  tibite  and  base 
of  tarsi  covered  with  short  spines.  Wings  subhy&line  varied 
with  fuliginous;  the  costa  and  base  stained  with  yellowish,  sub- 
violaceous. 

Hah,  New  Mexicp  (Museum  of  the  Am.  Entora.  Society). 

• 
a.  Pt.  Mexicanns  Sadbs.  (Fig.  31,  31a).— Valid ns,  niger,  fulvo-liir- 
sntns ;  ore,  clypeo,  macula  frontal!,  orbitis  partim,  antennis  baai,  pro- 
noto,  lineis  2  mesonotl  disci,  tepnlis,  macnlia  pleurarnm,  acntellia, 
niKanoto  ntrinqne,  pedibusqne  rnfls ;  abdomine  mfo,  segmentis  flavo- 
limbatis,  1©,  20  basi  nigris  ;  alis  infoacatis,  violaacentibua.     J. 

Pterochilus  mexicanus  Saubs.  Rev.  de  Zool.  XXII,  1870,  141,  36  J. 

Total  length,  16  mm. ;  wing,  14  mm. 

9.  Large.     Labial  palpi  very  large,  ciliated  with  very  long 
biack  hair.    Clypeus  strongly  punctured,  truncate;  its  extremity 
rather  excavated  in  the  middle,  with  oblique  suboM^rgia^l  lateral 
24 
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carinec  below,  terminatiug  in  its  angles.  Thorax  not  globular, 
rather  elongate,  ovate.  Seutel  convex,  parted  by  a  groove; 
post-scutel  not  parted.  Metathorax  rounded,  divided  bj  a 
channel.  Abdomen  a  little  more  elongate  than  in  Ft,  aziecus, 
the  first  segment  not  so  short,  subangnlar  posteriorly. 

The  whole  insect  densely  punctured  and  clothed  with  fulvous 
woolly  hair. 

Black.  Mandibles,  clypeus,  the  first  two  joints  of  the  antennoe, 
frontal  spot,  inner  orbits  and  a  large  post-ocular  band,  rufous; 
the  clvpeus  above  and  scape  beneath,  yellow.  Prothorax  above, 
two  spots  or  a  band  on  the  flanks,  tegulse,  two  lines  on  the  disk 
of  mesothorax,  seutel,  post-scutel,  and  two  large  maculie  on  Xlw 
metathorax,  rufous.  Abdomen  rufous,  with  a  central  band  on 
the  1st  segment,  and  a  triangular  part  at  base  of  2d  segment, 
black  ;  all  the  segments  more  or  less  margined  with  yellow;  auns 
yellow.  Feet  ferruginous,  black  at  base;  coxaj  spotted  with 
ferruginous ;  tibias  of  the  two  posterior  pair  covered  with  small 
spines.     Wings  pale  fuscous,  with  violet  iridescence. 

Var.  This  species  certainly  varies  greatly  in  the  distribution 
of  its  three  colors,  the  black  and  yellow  being  more  or  less 
extended. 

Betss.  a,  diff, — It  differs  from  O.  aztecus  by  its  coloration  and 
particularly  by  its  thorax,  not  globular,  but  ovate,  much  longer 
than  wide.  It  is  very  likely  to  be  a  Mexican  variety  of  P(. 
Lcwiaii  Cress.  I  cannot  be  sure  of  this  without  an  examination 
of  the  typ)?.  It  has  the  wings  more  violaceous,  not  ferruginous 
along  the  costa;  the  disk  of  mesothorax  is  adorned  with  two 
rufous  lines  and  the  abdomen  mav  not  be  as  sessile. 

Hab,  Mexico.  One  ?  I  caught  in  the  ^valley  of  Mexico,  on 
the  high  plateau. 

S«  Ft.  Aztecns  Sauss. — Validns,  niger,  tennisMme  pnnctatna  ;  captte 
etthorace  fulvo-lanosis ;  abdouiine  ovato ;  ore,  auteiinarnni  ba«i  et  pedi- 
bns  rufis ;  clypeo  flavo,  apice  gro^sse  punctate,  bicariDato,  infra  medium 
Digro-bimaculato  ;  pancto  posl-oculari,  macnlis  2  pronoti,  poAt-i«cat«illo 
et  abdominis  segmentoram  limbo,  llavis;  segmentia  lO,  20  ntrinqn«» 
macula  rufa  ;  alis  subinfu.'catis,  coata  basi  ferruginea;  tegulifl  rnfis.  9 . 
PterothUus  aztecus  Sauss.  Rev.  de  Zool.  XXII,  1870,  141,  35  J. 

Total  length,  lO'  mm.  ;  wing,  12  mm. 

9.  Mandibles  largo,  armed  with  three  lobiforni  teeth,  beside 
the   apical   point;   their   external   sides  strongly  ciliated   with 
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long  hair.     L&bial  palpi  very  large,  strongly  pectinate  with  long 
hair. 

Clypeus  convex,  punctate,  truncate  and  rather  bituberculate  at 
tip.  The  whole  body  densely  punctured  and  clothed  with  woolly 
ferruginous  hair.  Thorax  globular,  scutel  and  post-scutel  parted 
by  a  groove,  anteriorly  rather  cariuated;  nietathorax  quite 
rounded,  Cnely  strigatc  in  the  middle.  Abdomen  regularly 
ovate,  subsessil^ ;  second  segment  beneath  with  a  transverse 
carina  at  base. 

Black.  Mandibles  and  tRe  first  two  joints  of  the  antennae, 
ferruginous.  Clypeus  yellow  or  ferruginous,  with  two  black 
marks  below,  laterally.  A  post-ocular  line,  two  spots  on  pro- 
thorax  and  a  line  on  post-scutel,  yellow  or  rufous;  tegulee  rufous. 
Abdominal  segments  all  margined  with  yellow;  the  margins 
twice  notched  ;  that  of  the  2d  segment  narrower,  rather  sinuous. 
The  2d  segment  having  on  each  side  also  a  large  rufous  separate 
spot,  and  the  1st  segment  two  similar  lateral  spots,  but  placed 
on  the  yellow  margin.  Anus  marked  with  yellow.  Feet  ferru- 
ginous, black  at  base.  Wings  smoky ;  the  anterior  margin  as  far 
as  the  stigma,  ferruginous. 

Var,  Post-scutel  with  an  interrupted  yellow  line,  or  black. 

Bess,  a.  diff. — This  differs  from  the  African  species  by  its  not 
salient  post-scutel,  its  metathorax  not  excavated,  but  small, 
rounded,  convex,  only  slightly  channelled  in  the  middle;  even 
its  lateral  ridges  quite  blunt.  It  most  resembles  Pi.  biglumis 
Sauss.,  but  the  clypeus  is  more  convex  and  not  notched.  It 
differs  from  Ft.  viexicanua  by  its  globular  thorax,  nearly  as  wide 
as  long. 

Hab.  Mexico.     I  caught  one  9  near  Orizaba. 

# 

4.  Pt«  qninqne-fasciatiis  Sat.^ Niger,  mandibnlis  emarginatiR, 
olypeo,  Anteimariim  soapo,  prothorace,  tegalis ;  metanoto  atrinquo  jmm)]. 
busque,  ferrugin«i8  ;  macula  subalari  niaculi^  2  Fciitelli,  post-scutHlln 
et  abdominis  fasciis  quinqne,  flavis  ;  segmentis  lO^  20  ntrinqne  macaia 
ferruginea. 

Pt.  b-fascintn8  Say,  in  Long's  Kxp.  to  Ibe  sonrces  of  the  St.  Pet.  Riv., 
II,  Snpp.  70  (1824).— Sacss.  Et.  Vcspid.  I,  248,  13;  III,  323.— 
Say's  Entomol.  (Lb  Cohtf).  I,  234. 

Rhygchium  b-/a9cfatnm  Say,  Bost.  Joarn.  1, 1837, 38.*). — Sadss.  Et.  V««pid., 
I,  118.— Say's  Entomol.  (La  Conte),  II,  765,  2. 

Total  length,  20  mm. 
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''9.  Head  black,  dilated;  posterior  and  anterior  orbits,  to  the 
emargination  of  the  eyes,  ferruginous;  hjpostoma,  scapns  of  the 
anteunse,  and  mandibles,  ferrugiuous ;  flagcllum  black-brown  ; 
labial  palpi  testaceous,  very  long,  ciliate  with  long  hair,  three- 
jointed,  terminate  joint  much  compressed,  flat,  obtuse  at  the  tip ; 
stethidium  black;  collar  and  wing  scale  ferruginous;  scutel  with 
two  large  yellow  spots;  metathorax,  with  a  transverse  yellow 
line,  and  at  the  base  on  each  side,  a  large  ferruginous  spot;  wings 
a  little  fuliginous;  pleura  with  a  yellow  spot  beneath  the  superior 
wings;  feet  ferruginous;  tcrgum  black,  with  five  broad,  bright 
yellow,  somewhat  dentated  bands,  the  posterior  one  abbreviated ; 
first  and  second  segments  each  with  a  large  ferruginous  spot  on 
each  side ;  venter  black,  ferruginous  at  its  base." 

Hah.  Missouri. 

I  do  not  know  this  species.  It  seems  to  be  very  near  to  Pi, 
aztecuSf  but  with  a  richer  coloration. 

Gen.  CTEMOCHIIiUS'  Sauss. 
Epipona  Spiir. — Pterochilus  Sauss. —  Ctenochilus  Sauss.  Vespid.  Ill,  323. 

Labial  palpi  pectinate  as  in  Pterochilus, 

Mandibles  rother  short,  nearly  obliquely  truncate,  strongly 
indented. — Prothorax  angulated. — Abdomen  petiolate ;  the  first 
segment  quite  contracted  in  its  whole  length  into  a  petiole  as  in 
Eumenes. 

This  genus  represents  the  petiolate  PlerochiluSf  and  it  bears 
the  same  relationship  to  this  genus  as  Eumenes  to  Odynerus, 
It  presents,  however,  this  difference ;  the  prothorax  is  angulated 
and  crested,  which  is  not  the  case  in  Pterochilus,  It  has  some- 
what the  facies  of  Zethus  in  the  form  of  the  petiole,  the  transverse 
clypeus,  the  rather  short  mandibles  (and  the  labial  palpi,  proba- 
bly formed  of  three  joints  only,  which  I  cannot  verify). 

The  Ctenochilus  occupy  an  intermediate  group  between  Zeihus 
and  Pterochilus. 

Ct«  pilipalpns  Spiir.— Gracilis,  capite  inagno,  postioe  excavato; 
olypeo  trans  verso,  apice  tridentnlato,  fimbriato  ;  pronoto  oristato-maigi- 
nato;  sontellia  proniinnlis;  petiolo  lineari,  apice  globoso-inflato ;  cljrpeo 

'  KTit;,  KTivo;  comb ;  x*^^*(»  lip* 
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rufo,  nlgro-margiDato  et  ntrinque  panotuloalbido;  anteDnis  rufls,  apice 
iiigris  ;  pronoto,  macula  sabalari,  fascia  scutelli,  post-scat«Ilo,  punctis 
2  in  sum  mo  metanoto  tegu  Usque,  luteid ;  petiolo  apiue,  luteo-marginato; 
abd.  Hegmentis  2^,  SOluteo-limbatis,  8«cundo  insuper  basi  fascia  lutea; 
pedibus  rufls ;  alls  ferrugineis,  apioe  griseis,  9  • — Longit.  13  mm. 

Epiponn  pilipalpa  Spinola,  in  Gaj'a  Hist.  fia.  de  Chile,  Zool.,  VI,  252 

(1851). 
Pteroehilus  pilipalpus  Saoss.  Kt.  Vespid.  I,  247,  12,  pi.  xx,  fig.  8. 

Hab.  Chili  (1  9  in  the  Paris  Museum). 

This  insect  is  a  native  of  Chili,  and  has  the  same  sort  of  livery 
as  most  of  the  Hypodynerua,  the  Oayella  and  Alastor  from  Chili ; 
that  is,  black,  hirsute,  with  rufous  feet  and*  white  fasciae  and 
rather  ferruginous  wings,  fuscous  at  tip.  This  livery  of  the 
Chilian  Yespidse  is  one  of  the  most  characteristic  to  be  met  with 
in  the  geographical  distribution  of  insects. 

Gen.  ALA8TOR  Lbpbl.  St.  Fabo. 
Alastor  Lbp.  ;  Sadss.  ;  Smith. 

The  same  characters  as  in  Odynerus. — Abdomen  sessile. —  The 
second  cubital  cell  of  the  anterior  wing  petiolaie  upon  the  radial 
cell. 

The  Alastors  are  only,  so  to  speak,  but  Odyneri,  in  which  the 
2d  cellule  of  the  wing  becomes  petiolate.  This  modification  can 
produce  itself  in  every  section  of  the  Odyneri;  so  one  finds 
among  the  Alaalor  some  types  corresponding  with  the  Odynerus^ 
reproducing  the  same  modifications  of  form. 

The  genus  AlaMor  in  effect  offers,  like  the  genus  Odynerus, 
types  of  the  metathorax  angulated  or  blunted,  with  ridges  tren- 
chant or  without  salient  borders;  types  with  a  suture  on  the  first 
abdominal  segment  or  without  suture,  and  forms  the  most  varied, 
appear  also  in  the  shape  of  the  first  segment. 

These  insects  present  themselves  as  if  forming  a  series  parallel 
to  the  Odyneri,  of  which  the  diverse  varieties  of  form  seem  to 
be  almost  born  of  similar  types,  taken  from  the  series  of  Ody- 
nerus,  types  which  are  changed  by  the  modification  of  the  alary 
venation. 

In  this  genus,  as  in  all  others,  one  finds  transitions  to  neigh- 
boring genera.     The  second  cubital  cellule  sometimes  becomes 
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very  slightly  pedlculate  (or  even  triangular),  torminating  toward 
the  radial  in  a  point  or  a  subpcdiculate  point,  which  eonstitntes 
an  insensible  passage  to  the  Odynerus,  So  the  Odynerus  Alas- 
toroidcs  might  figure  indifferently  in  the  one  or  the  other  of  the 
two  genera. 

The  Alastor  is  met  with  on  all  the  continents,  but  it  is  rare 
or  in  all  cases  very  much  less  numerous  than  the  Odynerus.  It 
is  in  Australia  that  it  attains  its  ma.ximum  development,  and  in 
that  region  of  our  globe  it  appears  almost  to  balance  the  Odynerus 
))Y  the  number  of  its  species.  In  Europe  but  one  species  is 
known.  America  furnishes  a  small  number  of  species,  but  doubt- 
less more  will  yet  be  collected.  It  is  probable  that  the  United 
States  possess  their  Alastor  as  well  as  Europe,  although  it  has 
not  yet  been  met  with. 

The  species  of  the  new  continent  form  a  peculiar  typo  with  a 
form  lengthened  and  cylindrical,  recalling  the  Slrnodynerus  and 
the  Slrnan<'istroc('7'Uf<,  but  with  the  peculiar  characteristic  of 
having  the  metathorax  notably  prolonged  beyond  the  post-scutel, 
and  then  abruptly  truncate,  and  offering  a  circular  concavity, 
bordered  by  a  ridge,  very  trenchant  and  of  a  circular  form. 

Subgenus  ALASTOROIDES. 

(Sauss.  Vespide.i,  III,  327.) 

First  abdominal  segment  parted  by  a  transverse  suture. 

The  American  species  form  the 

Division  UYPALASTOROIDES. 

CSauss.  Vtfspides,  III,  328.) 

Metathorax  superiorly  produced  behind  the  post-scuiel;  then 

truncate.     Its  margins  sharp. 

1*  A*  Hi exlcanus  Sauss. — Gracilis,  nignr,  crasse  panctatns;  pronoto 
lato.  biangalato  ;  mntanoto  valde  ragoso,  pone  post>scuielIiim  prixlacto, 
postioe  valde  foveolato;  foveolse  niarginil>as  sniH^rne  semicironlariter 
arcnatis,  acatisrtimis,  denticnlatis,  inarginibiis  inferis  liori  ion  tali  ter  in 
laniellana  bilobatam  produetis;  abdomine  basi  acnt*>  trnncato;  pronotl 
et  abd.  et^gmentomni  1»,  2'  margins,  8i;'it»*lli  niargine  interrnpto, 
metanoti   oanthis   inferis,   fasciaqae  tibiarum,  flavis;   alis   nebalosU 
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▼enifl   nigris. —  %,   Clypeo   grosse   cribrato,  superne  flavo,  apice  late 
emargiuato. — Variat:  Tertio  8egmeiito  flavo-uiarginato. 

Atastor  mexicauus  Sauss.  Revue  de  Zoolog.,  XXII.  1870,  141,  37,  9* 

^ .  Total  length,  9  mm. ;  wiug,  7.5  mm.  {var.  length,  8  mm. ;  wiug,  6  mm.) 

Body  slender  and  cylindrical.  Head  rather  thick.  Thorax 
convex,  widest  anteriorly,  rather  attenuated  behind.  Prothorax 
having  its  anterior  margin  crested  ;  its  angles  rather  spiniform. 
Scutel  and  post-scutel  quite  flattened,  not  at  all  salient,  continuing 
the  surface  of  the  thorax,  which  is  further  continued  behind  the 
post-scutel  by  the  metathorax.  Head  and  thorax  densely  and 
coarsely  cribrose.  Metathorax  narrower,  quite  rugosely  sculp- 
tured, vertically  truncate ;  its  hinder  face  quite  excavated, 
polished  and  sparsely  punctured;  its  margins  quite  sharp,  forming 
superiorly  a  semicircle,  not  interrupted  in  the  middle,  trenchant 
and  acutely  denticulate  ;  the  denticles  forming  a  sort  of  erect 
crest ;  inferior  margins  transverse,  forming  on  each  side  a  kind 
of  rounded  lamella,  having  a  species  of  tooth  at  its  base,  or 
bilobed.  Abdomen  quite  sessile,  shallowly  punctured,  the  first 
segment  not  as  wide  as  the  second,  short,  sparsely  truncate 
anteriorly,  its  anterior  and  superior  face  separated  by  the  suture, 
which  makes  a  transverse  ridge,  almost  a  crest,' the  second  seg- 
ment having  its  margin  smooth,  but  this  is  preceded  by  a  line  of 
strong  impressed  punctures.  The  following  segments  having 
their  margins  smooth  also,  the  base  punctured,  and  the  two  zones 
separated  by  a  transverse  impressed  punctate  line. 

Black.  A  dot  behind  the  eve,  a  narrow  line  on  the  anterior 
margin  of  prothorax,  an  interrupted  margin  on  the  scutel,  inferior 
edges  of  metathorax,  a  narrow  marginal  fascia  on  segments  1-2 
of  the  abdomen,  yellow.  Feet  black  ;  tibiae  with  a  yellow  line. 
Wings  subhyaline,  smoky ;  nerves  black ;  2d  cubital  cell  much 
petiolate.     AVing  scales  black. 

Var.  Smaller.  Superior  margin  of  metathorax  not  denticulate. 
Third  abd.  segment  marginate  with  yellow;  the  4th  with  two 
lateral  yellow  bordering  marks.  Wing  scaler  preceded  and  fol- 
lowed by  a  yellow  dot. — No  yellow  dot  behind  the  eye. 

%.  Clypous  rounded,  black,  coarsely  punctured,  its  inferior 
border  widely,  but  not  deeply  emarginate.  The  superior  part 
yellow.  Antennae  black,  the  scape  with  a  yellow  line;  the  hook 
black. 
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Eah.    The  hot  parts  of  Mexico.     3  ^.     I  caught  the  type  in 
Pueblo  Yiejo,  near  Tampico ;  the  variety  is  from  Orizaba. 

3«  A*  Brasillensis  Sadss. — A,  Mexlcano  affinissinius ;   at  clypeo  et 

thorace  iiiimaculatis ;   abdomiuis  segiuentis   30-50  tenuissime  flavo- 
luargiDatis,  lituris  4'  et  5'  iDterruptis ;  tarais  ferrugineis. 

Alantor  Bratiliensis  Sadss.  £t.  Vespid.  Ill,  329,  211,  pi.  zvi,  fig.  1,  % 
(1854). 

Mab.  Brazil. 

Sabgcnas  ALASTOR  proprie  diet. 
(SAUf<8.  Vespides,  III,  328.) 

First  abdominal  segment  without  transverse  suture. 
The  American  species  form  the 

Division  HYPALASTOR. 
(Sau£is.  Vespid.  Ill,  328.) 

Form  slender  and  cylindrical ,  Uletathorax  superiorly  pro~ 
duced  behind  the  imst-sculel^  then  truncate;  its  marg^ins 
sharp.     (A  group  quite  corresponding  to  Hypalastoroides.) 

8*  A*  angullcollis  Spin. — Niger;  pronoti  margfne  antico,  maonia 
sabalari,  tegulis,  fai^cia  scatelli,  margine  postico  abdominis  segiuentoraiu 
1',  2',  luteis;  antennis  pedibasque  ferrugineis,  his  basi  nigris;  alia  fer- 
rngineiH,  apice  griseis. — Long.  11  mm. 

9  •  Clypeo  nigro,  antennarnm  scapo  nigro,  flagello  supeme  ooospurcato. 
— %  •  C'lypeo  lateo;  scapo  rufo  snperue  pancto  obscuro. 

Odifnerus  onyulicoUit  Spikol.  in  Gay's  Hist.  fis.  de  Chile,  Zool.,  VI,  261, 

7  (1851). 
Alastor  antjulicollis  Sauss.  Et.  Vespid.  I,  258,  14,  pi.  xxi,  fig.  7,  % . 

Hab.  Chili. 

4*  A*  melanosoma  Sausb. — Omninoater,  gracilis,  cylindricns;  cljpeo 
5  grosse  panctato,  apice  late  8nl>exci9o,Rubbidentato ;  oapite  et  thoraoe 
grosse  pnnotatis  ;  thorace  antioe  latiore,  pronoto  biangalato,  in  margine 
antico  et  in  lateribns  marginato,  metanoto  valde  mgoso,  coarotato,  valde 
pone  post-scntellnm  prodacto  ;  postice  valde  foveolato  ;  margine  oiroo- 
lari  acntissimo  snpeme  flsso;  margine  infero  bidentato  (sen  qaadri- 
dentato)  ;  abdomine  antice  acute  truncato. 

Alastor  melanosoma  Sauss.  Et.  Vespid.  I,  259, 15,  pi.  zzi,  fig.  8,  9  (1852). 

Total  length,  14  mm. ;  wing,  10  mm. 
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Form  slender  and  cylindrical.  Forehead  rather  tumefied, 
parted  by  an  obsolete  groove ;  between  the  autennss  a  vertical 
carina.  Thorax  much  arched  above,  anteriorly.  Prothorax 
rather  concavcly  cut  anteriorly,  its  margin  hemmed ;  the  hem 
forming  a  right  angle  on  each  side,  along  the  lateral  margin;  the 
angles  lamellate,  inferiorly  excavated.  Scutel  flattened,  included 
behind  by  the  metathorax,  which  is  narrower  than  the  rest  of 
thorax,  cylindrical  or  rather  truncate-conical,  being  slightly 
narrowed  posteriorly,  much  produced  behind  the  post-scutel  and 
sharply  truncate  vertically,  and  parted  by  a  groove  superiorly. 
Its  posterior  face  circular,  strongly,  spherically  excavated,  smooth 
and  finely  punctured,  parted  by  a  fine  groove ;  its  superior  and 
lateral  margins  forming  together  a  sharp  edge  in  the  form  of  a 
very  regular  circle,  not  complete  inferiorly  and  notched  superiorly 
by  a  fissure ;  this  sharp  circular  edge  slightly  reflexed  in  a  sort 
of  crest,  but  not  crenulate ;  the  inferior  margins  oblique,  making 
by  their  conjunction  with  the  circular  margin  on  each  side  a 
lateral  tooth,  often  notched  so  as  to  form  a  second  inferior  angle.^ 

Abdomen  elongate,  cylindrical,  quite  sessile.  First  segment  a 
little  narrower  than  the  second,  rather  elongate,  very  sharply 
truncate  anteriorly,  fitting  into  the  concavity  of  the  metathorax. 

Head  and  thorax  coarsely  punctured ;  the  metathorax  very 
coarsely ;  abdomen  quite  finely  and  shallowly  punctured ;  the 
second  segment  quite  obsoletely  channelled  near  its  posterior 
margin,  but  not  rugose. 

Quite  black;  feet  rather  silky  with  fulvous  reflections.  Wings 
black,  violaceous. 

9 .  Clypeus  polished,  very  coarsely  cribrose,  widely  emarginate 
at  the  extremity,  rather  bidentate;  the  teeth  subcarinate. 

Bens.  a.  diff. — Very  closely  allied  to  A.singularis, 

Hah.  Brazil  (type  in  the  author^s  collection). 

Observation. — I  first  characterized  this  species  as  having  its 
metathorax  quad ri dentate,  but  the  teeth  in  the  lower  part  of 
metathorax  are  often  obsolete,  so  that  it  is  sometimes  only 
bidentate. 

5»  A*  Bingularls  Sauss. — Niger,  capUe  et  thoraoe  crasse  punctatis ; 
A.  melanosomce  affinissimus,  at  clypeo  9  l&tiore  qnam  Inngiore,  apioe 
tmncato,  hand  emarginato ;   metanoti  cantho  aoato,  orbiculari,  infra 

>  Notched  on  one  side  and  not  on  the  othefi  in  one  specimen. 
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utriiiqae  dente  spiuiformi  armato,  Bupra  vix  fisso,  sabdentioulato ; 
abdominis  priino  segiueiito  teimitisime  flavo-margiuato ;  tarsia  rafis  ; 
alis  iufiiscatis,  costa  obscuriore. 

Alastor  singularis  Sacks.  Vespides,  I,  259,  lo,  9  (1B52). 

Total  length,  12  lum. ;  wing,  9  mm. 

Closely  allied  to  A.  meJanoaoma ;  having  the  same  form,  but 
jet  diflFering  by  the  following  characters: — 

Head  much  swelled  behiud  the  eyes.  The  forehead  not  so 
convex,  nor  parted  by  a  groove  ;  no  high  carina  between  the 
antennae,  but  rather  an  obsolete  transverse  wrinkle  over  their 
base.  Metathorax  not  quite  so  rough;  its  circular  ridges  making 
nearly  threcKiuarters  of  a  circle ;  a  little  crenulate  superiorly;  its 
inferior  ridges  straight,  forming,  at  the  meeting  of  the  circular 
ridge  on  each  side,  a  distinct  spine. 

Black;  first  abdominal  segment  narrowly  margined  with  yellow 
or  fulvous.  Tarsi  ferruginous.  Wings  washed  with  fuscous ; 
dark  along  the  anterior  margin,  transparent,  smoky  posteriorly  ; 
the  reflection  more  golden  than  violet. 

Var.  Second  abdominal  segment  with  a  narrow  submarginal 
yellow  line,  anterior  margin  of  pronotum  with  a  very  narrow 
yellow  margin  (Rio). 

9.  Clypeus  rather  transverse,  nearly  lozenge-shaped,  more 
coarsely  punc^tured,  its  apical  margin  truncate,  not  emarginate. 

Hob.  Brazil  (1  9  in  my  collection). 

Gen.  SUflTHIA  Sauss. 
(Revne  Zool.  VII,  1855,v371.) 

Abdomen  petiolate ;  the  first  segment  contracted  in  its  whole 
length  into  a  linear  petiole. — Second  culrital  cell  of  the  wing 
petiolate.     (Forms  slender ;  thorax  elongate.) 

This  genus  is  formed  from  the  petiolate  Alastor.  It  bears  th^ 
sanic  relation  to  Alastor  as  Eumenes  to  Odynertis,  as  Ctenochiluv 
to  Ptf'rochilus. 

The  only  known  species,  Sm.  natalensis  Sauss,  is  from  Soutli 
Africa.  The  existence  of  this  ty])e  in  America  has  not  yet  been 
pointed  out.  I  mention  it  here  only  to  complete  the  classifica- 
tion of  the  solitary  wasps. 
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SPECIES  DUlJliE. 

The  following  species  I  cannot  discover,  and  it  is  very  doubtful 
if  they  are  solitary  wasps. 

1.  Eiimenes  atrata  Fabb.  Sjst.  Piez.,  287,  12. — America  meridio- 
iialid. 

If  this  species  has  the  same  form  as  E.  arcvatus,  to  which 
Fabr.  alludes,  it  may  be  the  black  variety  of  this  from  India, 
but  Fabr.  says  ;  ^' prima  sffjmcnto  in/imdih ul i/o rmi,^^  v^hlch  is 
in  entire  contradiction  with  ''forte  mera  varietats^^  of  E.  arvuaiiis, 
— It  may  be  »  Montezumia ;  M.  mortuorum^  or  some  allied 
species.     The  color  of  the  wings  is  not  given. 

^  Eumenes  formicaria  Fabb.  Sy^t.  Piez.,  288, 15. — Amer.  mend. 

This  may  be  a  Montezumia  or  a  Pollutes, 

8.  Tespa  emarglnata  Gmrl.  Ed.  Linn.,  2759,  2G.^MrELLRR  Ed. 
Linn.  Ins.,  II,  68(j,  2(>. — Ciypeus  einargiiiatus.  Abdomen  nigrum,  petiolo 
utrinqu^  dente  instruclo. — America — (Eumenesf). 

4.  V.  cineraceus  Fabr.  Syst.  Piez  ,  200,  37. — America  {fAlastor 
mdanosoma  ff) 

5*  T»  atrata  Fabk.  Sjst.  Piez.  260,  36. — AmericaB  insnlis  (a  male), 
seems  allied  to  Alastor  melanosoma,  but  with  hyaline  wings. — Monte-' 
tumia  f 

6*  T*  binotata  Fabr.  Syst.  Piez.,  266,  71. — America  meridionalis. 

Has  some  similarity  to  Odynerus  crypticus  Say. 

If*  T*  daedala  Light rrrtriit,  C.  M.  H.  203,  n.  173 — Wbbbb.  Obsor^. 
Entom.,  103,  8. — Nigra,  odynero  parietum  paulo  major ;  thoracis  mar- 
gine  litnrfsqne  bnsi  ooeuntibus  flavis  ;  Roatello  flavo;  abdomiue  cingnlia 
5  flavis;  alls  albi.s  venis  margineqae  antion  fascis. — America. 
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abdominalis,  106 
Aculhuus,  3D2 
adiabatas,  171 
ad vena,  211 
AlaBtor,  373 
Alartob,  376 
Alastoroidbb,  374 
alastoroideSi  211 
albociDctus,  224 
albomarginatns,  154 
albophaleratus,  167 
albopictus,  43 
Alvaradi,  268 
Alvarado^  269 
ambiguns,  162 
ainerioana,  4 
anierioanasi,  103 
ammonia^  199 
analis,  119 
ancepSy  124 
ancepfly  125 
Ancistrocbrus,  157 
a5c19troceroidbs,  211 
angnlioollis,  376 
angiilosa,  134 
annectKn8,  272 
atinuiatumy  273 
annulatus,  273 
anomala,  132 
annrmef  318 
anormis,  318 
Ahtbpipokdb,  361 
Antbzdmia,  113 
Antacenriis,  225 
Antuco,  226 
apioalipennis,  137 
apicali:4,  279 
Araucanns,  310 
arcuatns,  219 
argentinuB,  236 
arietifl,  19 
Ari8t»,  188 
arvensis,  270 
ater,  65 


atrOf  65 
atrata,  379 
attenuatOf  106 
attenuatuSf  106 
auratas,  62 
auratuSy  233 
auropilodus,  102 
auTopilota^  102 
aurufenBf  48 
aurulentus,  48 
ayiculos,  73 
Azteoa,  125 

Aztecna,  36,  93, 192,  370 
azareipenni^,  117 
azuretcenSf  117 

bacu,  321 
bacaensis,  321 
balteatum,  257 
Bairdi,  273 
Belione,  193 
biangnlata,  135 
bicolofj  29 
bideiis,  267 
biglnmis,  39 
binodis,  54 
binodiitf  20 
binotata,  379 
birenimacnlatas,  175 
blandas,  289 
Boscii,  255 
brachygaster,  238 
Braflilianns,  79 
Brasiliensis,  127,  376 
BrasiliensiSf  16 
Bravo,  205 
brevi thorax,  231 
brevithoraXj  233 
brnnea,  114 
BnstaTYienti,  172 
Bustillon,  162 


cflBmlea,  117 
csraleopeonis,  16 


(381) 


382 


INDEX. 


Califoriiica,  129 
Calit'oriiiuurt,  243 
Cul/iyaster,  17 
uallimorpha,  83 
campannliita^  83 
eaiiipeBtris,  183 
Canadensis,  15() 
cunaticuliita^  107 
caiialiculatUB,  1U7 
cnpra,  l(i3 
carbonari  as,  17 
carinatus,  44 
carinuL'ita,  128 
carinulatuB,  128 
CffsfiffafuSf  255 
Catep»*llensis,  338 
CatskilleDHis,  108 
Cafdilli,  108 
cervuSy  100 
L'liaiico<i(Mnse.  108 
cliiilybea,  1 13 
rlialylteu:*,  17 
riiiuinifchu'^,  3.08 
Cliicotcncatl,  51 
chiieuHis,  50,  224 
Cliiliotus,  226 
clirysopttTUS,  ?.S 
clirysotliorax,  03 
rill  eta  -  u  hjra ,  1 33 
cinerasc«n?»,  38 
cineraoeus,  379 
cinijti/atdy  82 
cinKUlatnrt,  >^2,  179 
chiifnlatuXy  79 
Claraziauus,  173 
clunicnhirt,  207 
clypnaris,  34 
codrrtatiis,  221 
collejia.  o2i> 
Co/ucoln.  220 

col  una  y  106 
cohinibaris,  346 
cuinf}r('xxay  105 
conipfHssuH.  105 
c'onfornii«»,  315 
roiirjoluinus,  100 
<(»iij»ors,  201 
conspifuns,  177 
Cof/ni}nh*'nsi!i,  225 
coidovip,  204 
OnUsh,  110 
CortHsiana,  119 
coyotu:*,  348 
(!rfssonianii-<,  90 
(rristatn»4,  150 
rrijpticumy  270 
<  ryptioas,  276 


CtenochiluB,  372 

Cubensis,  lOJ,  242 
I  cyanipeuuid,  17,  131 

daedalea,  370 
dtJtdaltns^  100 

.  debili-s,  155 
drjectas,  204 
denticulatus,  362 
diabolicas,  244 

;  diudt-ma.  1(»7 
dicomboda,  50 
ditlyiiiUL;aHter,  55 

DiDYMOGASTRA,  45 

dilectui*.  303 

dimidiatOy  119 
I  diflcrt'linides,  39 
:  DiBCCBUoBp  58 
!  dorsale,  143 

dorsal e,  257 

dorMalis,  257 

dabius,  44 

egregin,  138 
eletfanSy  313 
cmarginata,  379 
EnyjC313 
K/npoHfi,  300,  372 
liPiPo.NU**,  360,  303 
Plrinnv-,  245 
Eriiini/a,  4 

EumeneB,  59 
fiunienoidfrt,  13 
exripirud  ly  220 
excipienriiis,  220 
exlerisay  l(Mj 

fallax,  3r,7 

Fariasy  105 

Paria^i,  195 

fasrirnlatus,  3:?0 
:  fastidiosnscuUis,  171 

ferrutjinea,  123 

Jerrugima.  OS 

fVrrn^ineu8,  38,  98 

ftm-.iis,  05 

ilunlns.  331 

nil  form  is,  100 

tlnvicornis.  04 

flarifte^.  201 
I  ilavopictus,  203 

foraniiiiatus.  285 
1  forinicarin.  370 

fornio«n«,  278 

fraterna,  05 
;  fratermis,  20,  95 
ifulvipfH,  201 
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La  PlatK.  240 

fu.ci,^,  323 

LaioHUTUv,  212 

faaca«,  55 

L«pri  luii.     Hi 

Leptocbllna,  3QS 

OftTClla.  13 

leuuoui«l»8.  :;hT 

0»yi.  WU 

Lewisli.  3U8 

gtoicuhia,  50 

loliulatim,  27 

KfDionUtiiH,  SO 

L.mi«.,n«m,  257 

UhllUDil,  95,  121 

luotUfMUH,  311 

gigiH,  n 

globlllWIlH,  Iv-l 

lugabru,  17 

Unrnx.  44 

marropi,  i}i 

magiu^.ia 

Gii'ilrmolun,  40 

inargiiialia,  10 

Uuurrvri,  294 

tiazmAQi,  ^<] 

Martliw,  1'24 

MMart>,4 

Hi.i«H.  17 

UABARIN21,  3 

*tro..  17 

M;^,.  S:!8 

lleyd^iil.  21 

MnypiuHs.  227 

Hi<lali(i,  252 

MavH*,  339 

Hilarlaiiux,  50 

Ueg»ra.  283 

hinatHliu.  227 

n.pla..o»oma,  37S 

lii-trio,  199 

merniB,  69 

lloitlomtrai.  Slid 

Mbtazdhia.  114 

lUphpM.  3U0 

Maliioalili),  48 

Hua»te.ft.  115 

M.-zioaiin.  122 

1{d>s["cum,  340 

il,xica».i,  17 

humeral  ia,  223 

Mrniunimx,  75,  309, 

Hum,  361 

mUro.K.^t.r.  54_ 

IIypalistob,  3Tii 

IlTFALAKTOHOinK^,  374 

mi  crow  op  it  us,  83 

Htpahciktrocrbuh,  210 

>Dll«fl,  65 

Hymi.ysbbu>.,212,  213 

»,„«/«,  81.  99 

IroiUtor.  33 

miiiiitus,  81 

[ii[:a.  335 

miscoBMSt^r,  54 

i.l«erlQS,  34 

i.icamm..l<iH,  19S 

iiiflleslun,  29U 

indica,  123 

MdI  nte.  222 

inf-nialU,  8fi 

.IW.«»,5.  223 

in/"-""'''.  1^" 

Moaobla.  129 

MoHlMuinn.  4U 

Interim-'lia,  Vi'J 

Ml.>TKIL-lll»,   117 

Uiirbide,  98 

UorHii,  29n 

IluTbUI,  2ii5 

MorrlD^  2!I9 

mciriitia,  J  24 

Jarlnai,  22 

moi-lBorniB.  llfl 

Nahnax,  365 

Ul>iatt1^  :i22 

L>b<u,  50 

nigiT.  55 

Oi.-h^t!,,  223 

iiltfriwp*.  lis 

l«viHoclnK,  44 

rigricoriiU,  22 

1*»U,  79 

uignpaiinU,  13d 
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Nortonla,  139 

Nortoui alius,  88,  333 
NovaraD,  81 

nbliqaus,  197 
ohsciirUf  64 
obAvurip^iinis,  225 
obsourus,  G4 
oc'cidHiitaliii,  207 
ocnfatux,  318 
ODTNERINiB,  11 
Odynerltes,  59 
Odynerus,  143 
Odynkru!4,  212,  247 
olivaceuH,  G4 
Olmecu.s,  25,  95,  3f  6 
OplomtiuSf  300 
Oplopu-'f  I?60 
Oibigiiyi,  108 
ornatuSf  106 
ornatns,  367 
Otouiitus,  37,  342 

PACIIODTNBRrR,  213,  228 

Pachymrxes,  60 
pallidas,  44 
pallip<*:4,  63 
Paraensis,  208 
Parazniiiia.  127 
Pnrrtdett,  180 
ParredfHi,  180 
parvulu?!,  41,  82 
pededtris,  322 
jtfJnglcay  116 
Peuaylvanica^  29 
PeniiHylvaiiicuP,  327 
percnuis,  328 
persecutory  318 
pcrtimiXf  IIIO 
peruen^is,  237 
pt^tiolata,  113 
Pevroti,  345 
Philadelphiae,  153 
picta,  106 
pilipalpa^  373 
pilip.ilpus,  372 
pilosas.  187 
piriformifl,  20 
jilacidiis,  101 
Platinia,  125 
Po»*ji,  45 
prsecox,  240 
prateiisirt,  292 
proctiis,  260 
prod  net  us,  365 
propiiiqnuH,  326 
proximusj  323 


prninosas,  351 

PSBUDOZUMIA,  128 

PterochiloB,  3(;8 
Pterochilui,  360,  372 
pulcbellaa,  59 
pumilns,  156 
putfillua,  82 

qnadrideus,  132 
quadri8ectu8,  193 
quinque-fasciatumf  371 
qainque-fasoiatas,  371 

reoarvirostris,  17 
reguluft.  70 
Rhynchium,  142 
Ryycliiuntf  142 
RoiuaudiDus,  47,  296 
rubritarsis,  117 
raficollis,  226 
ri{/identata,  118 
rufinoda^  19 
rafinodas,  19,  365 
r^fipes^  117 
rugosuSf  285 

F«calarifl,  202 
Santa- AnnOf  171 
Santa-Anna,  66 
Santa-Anne,  171 
Bcabriusculus,  198 
FcalptaraliR.  44 
Bcutellari?,  262 
sepalchralis,  119   - 
sericeUj  62 
sericens,  62 
Sichelianns,  57 
silratica,  132 
similis,  344 
Riinpliclcnrnis,  235 
simnlanfl,  91 
Ri'nuularis,  377 
Smlthla,  378 
Smithii,  55,  104 
tobrinua,  340 
spectabiliR,  278 
spinifer,  309 
spinipeR,  29 
Spinols,  59,  119,  165 
Rpino8U8,  31 

STENANCISTROCERUfl,  189 

Stevodykfrus,  213,  301 
BtrigosQR,  42 
subpctiolatns,  220 
subsfricta^  29 
sulfurens,  276 
Sumichrasti,  78,  209 
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Sutterianas,  186 
gylvaticay  257 
Syl7eir»,  173 
symniorpha,  139 
SymmorphoB,  151 
symmorphuSf  139 

Taealiayte,  349 
Tupiensitf,  218 
Tarabucensis,  224 
tepanecuR,  359 
TexeDsis,  329 
Thoas,  319 
thoracicns,  74 
tibialis,  241 
tigris,  160 
Tisiphone,  366 
Toa$,  318 
Tolteoa,  140 
Tolteous,  27,  316 
Totooacas,  72,  347 
Trimeria,  4 
tuberculatns,  221 
tuberculiceps,  184 
tnbercnii  ventriR/  221 
tuber  cufocephaluSf  185 
tnbalifer,  53 
turpis,  281 

uncinata^  133 
uncinatuSy  133,  181 


UDirasciatus,  181 
UraguyeDsis,  100 

▼agas,  314 
TariabiliB,  137 
varicgutuB^  29 
ventricosa,  67 
ventricoaus,  67 
vertticolor,  1()6 
VESPIDiB,  1 
vespiformis,  227 
ve9poidei<,  5 
vedtitns,  223 
Victoria,  334 
Victoriae,  334 
villosus,  225 

Walsbianns,  152 
Wafitnerianu?,  94 
Westwoodi,  21 

XantianoR,  324 
XantianuSy  324 

ZendaluR,  53,  354 
Zethites,  13 
ZethnB,  13 
Zbtodb,  16 
Zbtbusculub,  18 
zonalis,  8 
zoDatus,  239 
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EXPLANATION  OF  PUTE  I. 

Fig.  1.  Zetlius  (Zetliusciilus)  Aztecos  Sauss.,  % . 

la.  Its  head  %  enlarged. 

Fig.  2.  Zetlius  (Zetliusculus)  spinosus  Sauss.,  9. 
2a.  Its  abdomen  enlarged. 

Fig.  3.  Zetlius  (Zethuscuius)  Montezuma  SauM.^  9. 
Sa.  Its  head  9  enlarged. 

Fig.  4.  Zetlius  (Didymogastra)  Poeyi  Sauss.,  %. 
4a.  ltd  head  %  enlarged. 

Fig.  5.  Zetlius  (Didymogastra)  Cliicotencatl  SauM.,  9. 

5a.  Its  abdomen  enlarged,  profile. 

Fig.  6.  Eumenes  (Pachymenes)  Santa-Anna  Sauss,,  9. 
6<i.  Its  head  9  enlarged. 
Obs,  By  error  this  figare  is  marked  %  on  the  plate. 

Fig.  7.  Eumenes  regulus  Satiss,,  9.    (Div.  0.) 
7a.  Its  head  %  enlarged. 
7ft.  The  profile  enlarged. 

Fig.  8.  Eumenes  Mezicanus  Sauss.^  9.    (Div.  0.) 
8a.  Its  head  9  enlarged. 
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Fig.  9.  Montezumia  Huasteca  Sauss,,  % . 

9a.  Its  head  9  enlarged. 

Fig.  10.  Montessumia  Azteca  SausB.,  % . 
lOa.  Its  head  %  enlarged. 

Fig.  11.  Afontezuiiiia  Afexicana  Sauss,,  9, 

Fig.  12.  Monobia  biangulata  Sauss.,  9. 
12a.  Its  head  9  enlarged. 

Fig.  13.  IVortonia  Tolteca  5at»5.,  9 . 
13a.  Its  head  9  enlarged. 
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EXPLANATION  OF  PLATE  IIL 


Fig.  14.  Od^nerus  liidens  Sauss,,  ^  .var. 
11a.  Its  head  %  enlarged. 

Fig.  15.  Odynerus  Iturbidi  Sauas,,  % . 
15a.  Its  head  %  enlarged. 

Fig.  16.  Odynerus  SLrven^i^  Sams.,  9. 

16a.  Its  oljpeus  9  enlarged. 

Fig.  17.  Odynerus  Calif  or  niciis  Sauss.y  9 
17a.  Its  oIjrpeuR  9  enlarged. 

Fig.  18.  Odynerus  sulfureus  Sauss,,  9. 
18a.  Its  head  9  enlarged. 

Fig.  19.  Odyneriis  leucomelas  SaiiM.,  9. 
19a.  Its  head  9  enlarged. 
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EXPLANATION  OF  PLATE  IV. 

Fig.  20.  Labus  Sichelianus  Sausa.,  $ . 

20a.  Its  head  enlarged. 

Fig.  21.  Odynerus  Otomitus  Sauss.y  9 . 

Fi^.  22.  Odynerus  (Stenodynerus)  pedestris  Sauss.^  9 . 
22a.  Its  clypeus  enlarged. 

Fig.  23.  Odynerus  Totonacus  Sauss,,  9 . 

Fig.  24.  Odynerus  Zendalus  Sauss,,  9 . 
24a.  Its  cljrpeas  enlarged. 

Fig.  25.  Odynerus  (Stenodynerus)  perennis  Sauu.,  9 . 

Fig.  26.  Odynerus  coyotus  Sauss.^  % . 

Fig.  27.  Odynerus  Tacubayae  Saus*.,  % . 

Fig.  28.  Odynerus  bacuensis  SausB,,  % . 
28a.  Its  head  %  enlarged. 

Fig.  29.  Odynerus  (Epiponus)  dilectus  Sausa,,  % . 
29a.  Its  clypeus  %  enlarged. 

Fig.  30.  Odynerus  (Epiponus)  denticulatus  Sauss.,  %, 
30a.  Its  clypens  %  enlarged. 

'^ig.  31.  Pterochilus  mexicanus  Saust,,  9. 
31a.  Its  clypeus  9  enlarged. 
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report  of  the  U.  S.  Commissioner  of  Fish  and  Fisheries  for  1871-2.* 
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CATALOGUE  OF  THE  FISHES  OF  THE  EAST  COAST  OF 

.NOimi  AMEKICA. 


By  Tiikodoim-:  Gill. 


SCOPE  OF  CATALOGUE. 

The  following;  cataloguo  iiiiiy  bo  considered  as  a  now  edition  of  a 
"Catalogue  of  tlie  Fishes  of  the  Eastern  Coast  of  Xorth  America  from 
Greenhnid  to  rieor;»:ia,"  jMiblisheil  in  ISfJl,  inasmuch  as  it  covers  the 
same  ground;  hut,  as  it  has  been  entirely  recast,  and  o.\i)resses  the  re- 
sults of  the  author's  own  stu<lies  as  well  as  those  of  others,  since  the 
date  of  its  i)ublication,  it  is  essentially  a  new  work. 

LITERATURE. 

The  literature  of  American  ichthyology  is  quite  voluminous,  but  it  ia 
in  great  part  represented  in  the  periodical  literature  (publications  of 
learned  societies  jind  scientific  magazines)  an<l  by  monographic  essays  or 
isolated  descriptions  of  genera  and  species.  Exclusive  of  such  articles, 
there  are  three  principal  classes  of  publications  which  contain  descrip- 
tions or  refereiH'cs  to  more  or  less  of  the  species  described  : 

1.  Works  on  iishes  in  general. 

L*.  Works  on  American  fishes  in  general. 

l\.  Works  on  faunas,  or  relating  to  states,  &c. 

1.  The  general  works  on  lishes,  commencing  with  Willoughby  and 
liay,  and  continued  by  Artedi,  (1738,)  Klein,  (1740-11),)  Linne,  (1748- 
(J8,)  lUoch,  (17Sl>-1).j,)  ilauy,  (17.S7.)  Donnaterre,  (17.SS,)  (Imelin,  (17SS,) 
Walbaum,  (17t)L>,)  Lacepede,  (171)8-1803,)  Dlocli  and  JSchneider,  (ISOl,) 
Shaw,  (1803-'i)4,)  Cuvier  and  Valenciennes,  (1828-40,)  A.  Dumeril, 
(1805-70,)  and  Giinther,  (ISOD-TO,)  successively  inchnled  the  species 
known  to  them  and  described  by  previous  naturalists,  and  the  last  works 
include,  on  the  whole,  the  best  descriptions  (iM'cause  «;omi)arative)  of 
many  of  the  species.     All  these  works  are  by  foreign  authors*. 

2.  The  gen(»ral  works  on  North  Americ  in  fishes,  in  whole  or  part, 
are  by  l)e  Kay,  Storer,  and  Gill. 

.*>.  The  more  restricted  faunal  works,  or  those  relating  to  sjx^cific  dis- 
tri<'ts  and  States,  are  more  numerous,  but  of  very  uiuMpial  value,  some 
containing  descriptions  of  all  the  species  as  well  as  the  including  groups. 

*  A  complete  biUno^ruphicritl  catiiloguu  of  tliosc  works  in  ^ivcii  l»y  the  mitlior  of  tin- 
prf^fieiit  article  in  an  '* Arrangement  of  tbu  Families  ufFislies,*'  pubUslieil  Uy  the  SiiiitLi- 
Bouiuu  Institntion. 

\ 
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while  others  are  .siin[»le  lists  of  spocios,  to  a  great  decree  dependent 
for  their  value  ou  the  reputation  of  their  authors  for  knowledge  and 
reliability. 

DOUHTFUL  SPECIES. 

The  nanies  of  many  of  the  s])ecies  are  still  very  unsettl(»d  or  require 
eonlirination.     The  doubts  arise  ]>rineipr.lly  from  two  sourees : 

1.  Erroneous  identilication  with  previously-<leseribed  species. 

2.  Erroneous  differentiation  from  previously-<lescribed  species. 
15i)th  cate;;ories  of  errors  mostly  result  from  two  causes: 

1.  From  default  of  actual  comparison  of  specimens  ri^[»resenting  the 
diflerent  forms. 

2.  From  erroneous  valuation  of  certain  similarities  or  differences 
which  may  exist  between  the  respective  forms:  in  some  cases  («)  the 
differential  characters  having::  been  overlooked  or  subonlinated  to  the 
common  characters,  while  in  others  (V;)  <liirerences  which  may  be  ob- 
served on  comparison  of  isolated  specimens  are  not  confirmed  by  larger 
series,  or  fail  to  api)ly  to  forms  from  intermediate  regions. 

As  might  be  expected  from  these  considcraticnis,  the  doubts  affect 
chiefly  (1)  the  species  found  in  the  temp(*rate  or  arctic  regions,  and 
which  are  rei)resented  by  forms  in  both  hemispheres;  and  (2)  those  of 
huge  size,  represented  also  in  both  hemispheres,  or  inhabitants  of  the 
open  sea. 

The  author  has  not  at  present  the  means  to  solve  all  these  doubts  for 
others  or  to  satisfy  hifiiself.  While  the  material  for  the  American  forma 
is  often  ami)le,  that  for  the  Euro[)ean  or  exotic  types  (chiefly  in  the 
case  of  the  large  sharks,  rays,  and  scombroids)  is,  in  several  cases,  in- 
suflicient.  Therefore  he  has  preferred  to  retain  the  names  given  to  the 
American  forms  as  distinct  species,  although  he  is  inclined  to  believe 
that  they  will  be  eventually  found  to  be  co-sj)ecilic  with  other  forms. 
For  the  guidance  of  others,  these  doubtful  forms  are  indicated  in  the 
following  catalogue,  tin*  nature  of  the  <loubt  being  distinguished,  whether 
referring  to  tln^  more  or  less  dubious  distinction  of  the  nominal  species, 
((/.  t(,j)  or  whether  to  the  dubious  identification  of  the  form  with  another, 
(</.  Clu  s.)  Although  these  stigmas  are  cast  on  a  number  of  the  names 
a<lmitted,  it  is  not  i)robal)le  that  future  comparisons  will  necessitate 
changes  for  most  or  even  a  large  proportion.  Nevertheless,  the  desira- 
bility of  a  settlement  of  the  doubts  one  way  or  the  other  is  not  the  less 
<lecided. 

The  opportunity  for  the  settlement  of  some  of  these  questions  at  least 
will,  however,  soon  be  furnished,  as  s))ecimens  of  the  desirable  sj)ecies 
have  already  been  promised,  or  an^  on  their  way  fronj  I-^urope,  and  in  a 
future  report  the  results  of  the  com|>arisoiis  may  be  made  known.  To 
the  efforts  of  the  (Commissioner  of  Fisln^ries  we  have  been  indebted  for 
the  means  of  determining  some  of  the  doubtful  questions  earlier  thRii 
would  otherwise  have  been  possible,  and  we  will  soon  have  the  means 
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of  determining^  others.  And  as  these  questions  involve  several  of  the 
species  most  important  in  an  e<Jonomical  point  of  view,  and  as  their  de- 
termination may  furtlier  throw  much  li;j:ht  on  their  geographical  distri- 
bution and  their  consequent  rehitions  to  each  other,  physioh^^ical  as 
well  as  anatomical,  their  solution  will  be  no  slight  boon  to  science. 

CLASSIFICATION. 

The  classification  ado[)ted  is  that  proposed  by  the.author  in  his  ^'Ar- 
rangement of  the  Families  of  Fishes,"  (1872,)  i>ublished  by  the  Smith- 
sonian Institution,  and  (litters  in  many  respects  from  that  employed  in 
th(»  "  Catalogue  of  the  Fish(»s  of  the  Eastern  Coast  of  North  America," 
(18G1.)  While,  liowever,  it  is  believed  to  be  a  much  better  exponent  of 
the  real  relations  of  the  various  forms,  it  is  far  from  perfect,  and  little 
attempt  has  been  made  to  exhibit  the  forms  in  a  natural  sequence ;  but, 
to  some  extent,  the  task  has  been  attempted.  It  is  necessary  to  add,  in 
further  explanation,  that  the  series  is  an  hirerted  ascending  one,  (and  not 
a  true  descending  one); — that  is,  commencing  with  the  most  generalized 
(or  lowest)  form,  the  various  types  have  been  successively  approximated 
in  accordan<;e  with  their  allinities  (or  supposed  aflinities)  to  the  preced- 
ing forms;  but,  inasmuch  as  almost  universal  usage  has  accustomed  the 
ichthyologist  to  look  for  the  specialized  (or  highest)  forms  first,  they 
have  been  so  exhibited  in  the  catalogue,  subject  to  the  modilications  the 
mode  of  procedure  adopted  entails. 

NUMBER  OF  SPECIES. 

It  will  be  perceived  that  only  about  351  nominal  species  are  enumer- 
ixU'd  in  the  present  catalogue,  while  .594:  were  given  in  the  catalogue 
published  in  18G1,  and  yet  about  oO  species  have  been  added  since 
that  time.  The  diminished  number  is  the  result  of  reduction  and  ref- 
erence of  many  nominal  species  to  their  proper  types,  and  it  is  due  to 
the  author  to  state  that  the  necessity  for  most  of  those  changes  was 
foresei^n  by  him,*  and  that  they  were  either  first  efteeted  or  the  correct- 
ness thereof  first  demonstrated  by  himself  in  various  articles  published 
from  time  to  time  in  scientific  journals.  The  limit  of  reduction,  so  far 
as  respects  species  represented  on  the  coast,  has  now  been  nearly  (but 
not  quite)  reacluMl;  but  the  ultinmte  reductions,  already  hinted  at,  will 
doubtless  allect,  to  some  inconsiderable  extent,  the  sum-total  of  the 
numbiT  of  fishes  by  the  reduction  of  nominal  American  species  to  forms 
of  those  previously  described  from  elsewhere. 

FAUNAS. 

The  geographical  ranges  of  the  marine  species  of  animals  might  be 
best  indicated  by  the  names  of  the  faunal  regions  admitted  tor  the  sev- 

*  "The  iiiiiiibor  of  species  <lc*scrilK»d  in  tlio  i-atalojj^uo  [of  IH^U]  uoiniiiaUy  ainniints  to 
31U.  It  is  probable  that  when  tb«  species  aro  tboronjyhly  invent i;;ated.  the  iiuiiibiT 
will  be  cunsidorably  reduced,  and  that  many  now  retained  with  hesitation  as  distinet 
will  be  ideutiUed  with  previously  known  ones."— (Gill,  op.cit.,  lrtGl,p.2!J.) 
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eral  subdivisions  of  tbe  eastern  American  coast" by  various  uaturalists, 
but  especially  Dana,  Packard,  and  Verrill.* 

Five  su(»h  faunas  are  embraced  in  the  scope  of  tbe  catalogue,  aud 
have  been  desi;;i:nated  by  the  following?  names: 

1.  xVucTin  FAUNA,  (i)r()perly  realm.)  which  embraces  tbe  entire  i>olar 
region,  and  extends  southward  to  a  yet  undetermined  distance,  but  not 
as  tar  as  Newfoundland.  Inasmuch,  however,  as  most  of  tbe  lisbes 
found  in  the  Greenland  seas  have  not  been  noted  as  occurring  elsewhere, 
it  would  be  advisable  to  be  specific  as  to  their  habitats. 

2.  Syrtensian  fauna,  distinguished  by  Packard  from  tbe  Arctic. 
It  includes  the  coasts  of  Labrador  and  Newfoundland,  but  its  limits 
have  not  bt»cn  well  defined. 

t^.  Acadian  fauna,  named  by  Liitken,  but  first  distinguished  as  the 
Nova  Scotian  by  Dana,  it  ext(»nds  froni  the  ISyrtensiaii  southerly  to 
Cape  Cod,  close  to  the  shore,  but  ])ushes  farther  southward  in  deeper 
water,  and  at  a  distance  from  the  shore. 

4.  ViRdiNiAN  FAUNA,  bounded  to  the  north  by  Cape  Cod  and  to  the 
south  by  ('ape  JIatteras. 

5.  Cauomnian  fauna,  extending  from  Cape  Ilatteras  southward  to 
the  northern  limits  of  the  coral-reefs  of  Florida. 

It  must  also  be  borne  in  mind  that  the  geiuMal  character  of  the  coast 
of  the  northern  faunal  areas  is  ipiite  dilferent  from  that  of  the  southern 
ones,  the  former  having  a  rock-bound  shore-line,  while  the  latter  (Vir- 
ginhm  and  (^arolinian)  have  chi(»lly  an  areniferous  one,  with  few  roc*.ks, 
and  the  distin<'tive  peculiarities  of  the  northern  and  southern  faunas  are 
considerablv  increased  bv  these  ]>hvsical  dilierences  of  the  coast. 

Such  are  the  designations  that  miglit  be  most  desirable  in  a  scientific 
treativse.  In  order,  however,  to  avoid  all  cavil,  the  circumlocutory  form 
of  designating  the  limits  of  the  faunas  for  each  species  has,  at  the  in- 
stance of  the  Commissioner  of  Fisheries,  been  ado[>ted.  I>ut  it  must  be 
understood  that  many  of  the  species  have  not  been  detected  at  the  dif- 
ferent points  within  the  limits  specified,  and  may  have  been  only  found 
once.  In  all  cases,  however,  (except  when  specially  designated  as  ''ac- 
cidental •'  or  '*  occasional,")  the  species,  in  all  probability,  can  be  found 
at  litting  stations  within  the  described  limits. 

rOFULAR  NAMES. 

The  popular  names,  so  far  as  known,  have  been  a<lded  after  the  scien- 
tific ones,  an<l  in  a  number  of  cases,  at  tiie  recjuest  of  the  Commissioner  of 
Fisheries,  names  for  pji)ular  use  have  been  framed  for  species  having  no 
other  distinctive  ones.  These  new  terms  have  been  mostly  derived  from 
names  ai)plied  to  related  forms  in  this  country  or  England,  which  are 
used  rather  in  a  generic  than  specilic  sense,  and  with  the  addition  of  a 

*  Venill  (Addison  K.)  lunisiou  of  the  Folypi  :){  the  Eastern  Coast  of  tbe  United 
States  ( Di^ceiuber,  1.'?(>U).  <[Mem(»ir«  read  b^^tbre  the  Boston  Society  of  Natural  History, 
vol.  1,  p.  41. 


FISnES   OP   THE   EAST   COAST    OF   NORTH   AMERICA.  5 

qualifyiug  adjective  for  the  specific  appellatives.  It  must  always  beborno 
in  miiul,  however,  that  po(>ular  names  can  never  be  relied  upon  for  the 
detenuinatioii  of  the  species,  as  they  vary  with  locality,  and  are  applied 
in  the  most  arbitrary  manner.  Tims,  the  familiar  Pomntomvs  saltatrix  is 
generally  known  as  the  "blue  fish"  at  the  principal  centers  of  popula- 
tion, (New  York,  &e..)  but  is  also  callcnl  "  horse-mackerel,'^  (at  Newport, 
and  Heesley's  Point,  New  Jersey,)  "tailor,"  (at  Philadelphia  and  along 
portions  of  the  southern  coast,)  "  white  fish,"  "  snap-mackerel,"  ami 
in  the  young  state,  "skipjack;"  while,  on  the  other  hand,  the  name 
"  blue-fish"  is  applied  to  the  s«]ueteague,  or  weak-fish,  (Cynoscion  rcfjaliH^) 
at  Beesley-s  Point;  "horse-mackerel"  is  transferred  to  the  tunny,  along 
the  Massachusetts  coast;  "tailor"  is  the  name  giveu  to  the  fall-herring, 
{PomolobuH  mcfJiocris^)  at  Washington,  and  the  designation  "  white-fish" 
is  best  known  in  connection  with  the  coregonL  Nor  are  these  excep- 
tional cases.  Many  fishes  have  still  more  varied  names  along  the  several 
parts  of  the  coast,  and  certain  ap|)ellatives  (such  as  sun  fish,  black-fish, 
pike,  salmon,  trout,  &c.)  are  used  with  still  greater  latitude  than  any 
of  those  sj)ecified. 

Under  such  circumstances  it  must  be  obvious  to  all  that,  in  order  to 
avoid  great  circumlocution  and  preliminary  explanation,  and  to  insure 
defiiiiteness  of  conception,  n::mes  that  are  used  only  in  (me  rigorous 
sense,  and  n»sj)ecting  the  application  of  which  there  can  be  no  doubt, 
must  be  desiderata,,  and  such  conditions  are  only  fulfilled  by  the  scientific 
names.  At  the  same  lime,  it  is  undoubtedly  desirable  that  the  applica- 
tions of  the  poi)ular  names  along  the  dillerent  portions  of  the  coast  shall 
be  ascertained,  and  then^in  an  explanation  may  be  found  of  the  conflict- 
ing accounts  given  of  the  different  species,  the  confusion  in  which  the 
histories  of  some  species  is  involved  being  evidently  due,  in  part,  to  the 
confusion  of  names  and  the  misapplication  of  a<;counts  iiuhujed  by  their 
diverse  ai)plications.  The  unraveling  of  this  confusion  will  be  one  of  the 
objects  of  the  Oommission(»r,  and  on  a  future  occasion  the  varying  names 
and  aiiplications  of  names  along  different  parts  of  the  coast  will  proba- 
bly be  given  in  connection  with  the  different  species. 
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StcphaT)o](>iil8  Gill 
BalisU'H  Linn^ 


Order  3. — LoriiODRANcini. 


Svnsuatbi 


I  '  I 

■  IIipp(H-aiiiitida?(10)  I  Ilippocampiiii".      IlipiMicampus  Cttr. 


I  c. 


I 


Syn^natbida'.  (11)  |  Syii'iiialhina; !  Syniiuathiia  Linn. 


Order  4. — IlEMinRANCHiL 


Cfiitriscjiidia  . ..;  <'riitn.si'id;v  ..  (12)    

Aulo.Mtomoid'-a . . :  ristnlariida?  .  (lllj    

Gasterostroidt-a  '.  CiasliTostiidiL'  (14)    GH8t<M'fKMti-iiia^ 


('(Mitriitcus  Xinri. 
Fistnlaria  Linn. 
GaKteroHtcuB  (L.)  JBrrr. 
rygoAteus,  Bret. 
AiM'ltcs  {DeKagf)  Brtv. 


fi6he8  of  the  east  coast  op  north  america. 
Order  .^.^Teleocephali. 


SntwrdiT, 

Soiwr-frnDil)-. 

iFatnlljr- 

Snb-ftuuUj. 

o.„. 

t«ni»ni4ta 

I'bisii«ia  Cut 

Afbim.  Lm. 

I-lcurouMtid*  (101 

BUtubinm 

Eiicbulurr-diu  010. 
l'»inl..i,lBUr.>n«tcl  Br»r. 

LiiuBDilii  GatUrlit. 

Cilborifblbj-.  Bl«ber. 
lllpposb™.,i>lM  0^(«Ai 
Pgmiitnp«..(u  aHL 

M.cnin»  ISL 

UDriTbipuolilo.  Obukt. 

Pollocbiiu  .YflM. 

Gulru  {Arttiti)  UOL 

MiurogBdiW  CiU. 

Phjclni" 

Dr..i.Lyai.  0«1. 

ClUwlds 

CUIaU  rwcA. 

BroHiiliiD 

Urwrnlns  Ctn. 

"""-"•"*■-  "«l 

M.:rlu<:iin.  .... 

Uerlucioi  ffV- 

OpLMiffldra 

Bn>iu1ni<U'a 

(>IibiaUd4D....  130] 
L™i,UldB.....(ai) 

It}-lbllrB  Tfeinlk. 

B.'^'l'l""* 

Lfcodoldu 

L,.«ii.«,.....=.. 

r,rmt...ii««i 

Ly«HLn«i 

ZoareiidB 

■nlhi>i>Ii>ti.... 

CrTP(»canlb!iliE(iJ 

SUohwui&Wi. 

s. 

lis.  61-50 
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Order  5. — Tkleocepiiali — ContinueA 


s„,»^.. 

S.p.,.fi.,„..y. 

r«nUy. 

S-.li-fa»iil.v. 

Oopiu. 

......... 

ian^ulDf>lf.i.... 

SIlLlurWiB.... 

.«.. 

Li'lHubli'mildn  GUL 

.(i-.) 

Aniin-rili-l.ii.li.1 

,1-fll) 

Auarrli].'liM  L. 

Itli'Diiiui'  Linn. 
nyiilcuracUlns  Oilf. 
ri...ll*'(Jr(«i,T  CWb. 
n)T«W>-nnln»  GUL 

i;iioi.in-Ki«  ri.(..rfr<.L 

ItotnirtinLW... 

BotrscM.lB'  — 

CW 

Jlutnict.a.  i,i.,L 

CTcl'iplinri'li-n . 

[:Tr1i<|<t<.-rI<IlI'. 

.[■m,   ry,.\.i,,u-ti„m... 

i:ycl-,i.t..nu.  lir,,.. 

SDmlerotmnai.  OM 

Llpiri<Ur1iu  ... 

Clli 

Llt.nriOinni 

C.iiTliracliBa)... 

UpaTit  Urt.i  J.fnn. 
A.'lln..bir  OiU. 
Ciirf gracilis  Kmifl^r, 

OcbJ»i.1r» 

[laj 

Coliiowinin  OiranL 
Gulilu*  (£iiin.)  GiO. 
DonriTB»or  GUL 

CcttoUlPil 

Trltliil.P 

„ 

Trlslinio 

rriiniotnn  las. 
Tripli.  Lilt. 

AE-miiliB 

nil 

AH"nli.n. 

AK™n-  Bfof*. 

(:k-.| 

Collii*itiii».| 

(Col 111-}  ffrfri*. 
TrlglntM  ilriiiA. 

.(M) 

""•'""'■'"■■ 

(:r7i 

^"■"■'""" 

StbMl™  (Oi..>  tfUt 

tJihroirtc-n   

LnlirMB 

(*■) 

XjTi.-l.ll.ylnB..- 

Tnnlo-^M  (JI'IcA.)  ^Ifnltr. 
Tnnlnsolnbniti  Gauhtt. 
XjTifLthjB  C,.f. 
Chtunilnllit  Oilf. 
Gljpl.M,.iloD  /-le 

(Ml 

Chielodnullda- 

)«) 
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Oedee  5. — Teleocephali — Continued. 


SnlHHdcr. 

8u|«r-r«iiillj-. 

Fsmllj. 

Sab-Cuully. 

UeDU. 

XlllbUdiB....(49J 

Xiphllnao 

Telrjptiirluffl... 

XIpbliW  IMIH. 

Tctraptonu  Suf. 

Trichiarlda..  (M) 

IMclilunis  Linn. 

StMubrWai...  (44) 

OrojDina 

Scomber  (linn.)  Oat. 

OrcTnni  (OwJ  (ML 
Cj'blam  Cub. 

C«raiigld»...(*5) 

ToDcrloa 

Oir^Stim 

TonmrOtat 
SelvDe  (Lac.)  Bm. 
Antj-rio«..  lA^ 

PBBUraotM  oat 
Cwuigai  (>»mnl)  OCL 
Cuufop.  CiU.  ^ 

CeotroDoUD*... 

Zonichtb?!  (&f .)  <KU. 

Corji.LL,-«.iti-in. 

PiUlBOrichlbj.  aOL 
PcprlluaOn. 

Bramlda* («) 

rirnwllDB 

Plendia  (Jnn. 

Lai«pri.(Ji««.) 

ZcDOpaia  OOL 

MuIIoM™ 

Dm7*o1<1«i 

Mi.lli.l» (SI) 

lloryoiU«-...(5S) 

ndooontram  BbxA. 

9cl«i»ldi» 

Scltenids....  (63) 

OtolilWnB 

Selanlnai 

LxlBdDB 

CjncMriDD  aUL 

Lintomni  i^ 
SullUgnu  (On..)  AtarL 

8cd»D.p.(HIL 

0-Tia. (M) 
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Order  5. — Teleocephali — ContinuecL 


SulM>rdcr. 

Sui>cr-faiuily. 

Family. 

Sub-fumily.  . 

Genoa. 

Acaiithopteri  — 

Porcoidca 

Pimelepterido!  (."O) 
SparidiD (06) 

Piineloptenu  Lot. 
Lapidon  Ilolb, 

Spai-intD 

Arcbosargna  GUL 

SteDotomoa  GUL 

Sparas  (ZAnn.)  Bon. 

PriBtipomatida?(57)-  Lutjanina 

LugaDoa  (BL,  Sehn.)  QUI. 

■ 

Pristipomatine  . 

lUcmolon  Cuv. 
Ortbopristia  GirmnL 
Pnatipoma  Cfuv. 
Anisotramaa  GiU.            • 

Serranide....  (58) 

Itbj-pticiniB 

Serrauinn 

Pruinicroptems  GiU 
Iljliortbodaa  GUL 
EpiuGpb«lua  GUL 
Trlaotropla  GUL 
CcDtroprfstis  Cuv. 
Trilobunts  GiU. 
Diploctram  HoOtr. 
Dulcs  Ouv. 

Labradda)...  (59) 

RttccoB  GUL 

Morono  GUL 

EpbippiidsD  ..  (GO) 

Parepbippns  GUL 
Lobotes  Cuv. 

V 

Lobotidao. . .  .  (CI) 
PomatomidoD .  (CS) 
Elacatidn....  (C3) 
CbUodipt<^ridie(r»4) 

Pomatomns  Lac 

Elacate  Cuv. 

Apo;^nina» 

Apoji^oiiicbthya  Bleeker. 

Priooanthoidea.. 

Priacauthidm    (65) 

I^riacaDtbas  Oiiv. 

PMcadopriacantbaa  BUtktr 

locertiB  aediii  — 

Ammodytoidea.. 

Ammodytidie  (66) 

AmmodytiDa) ... 
ArgyTotaminai . . 

Ammodytes  Linn. 
Argyrotcnia  GiXL 

Echcncidoidea  .. 

EcbeDcidida.  (67) 

Levteebeneia  GUL 

Itbombocbirna  GUL 

Remoropais  GUL 

Ecbencia  {Linn.)  GUL 

Sphyroenoidea. .. 

Spbynenidro  .  (aff) 

Spbynena  BZocA. 
Mugil  Linn. 
ChirostotDa  (8w.) 

Porcctocos 

Mngiloidea 

Mugilido)  ....  (69) 

Atbcriuidfl)  ..  (70) 

Atberina  (Linn.) 

STueatoiniatlii. . . 

BelonidiD (71) 

Bolone  0u9. 

Scombere80cida:(7>2) 

Kxoccetine 

EzocflDtna  Liwn. 
Halocypwiiu  IFdnTiidCdfj 
CypMluroa  A«,  (4.g.) 

FISHES   OF   THE   EAST   COAST   OF   NORTH   AMERICA. 
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Order  5. — Teleocephali— Continued. 


Sab-onlcr. 


Synentognathi. 


Haplomi 


laospocilyli . 


Snper-family. 


Cyprinoilontoidea 


Family. 


Scombercsocida3  (T2) 


Stotniatoidea 


SalmoDoidea  .. 


Pandcpiiloidea 

Albnloidie 

Elopoidca 


CyprinodoDtidxc  (73) 


StomiatidiB...  (74) 


Scopelidao (7^) 


SynodontlcUD .  (76) 


Sub-family. 


Genus. 


ScombcrcflocincD 
CyprinodontinflD 
Hydrargyrime . 


Micro8tomida>  (77) 


Clupcoidea. 


SalmoDido) . . .  (7^) 
Paralopiilid®.  (79) 

Albulidso (80) 

Elopidas (81) 

DnssnmieridsD  (83) 
Clupeidffl (83) 


TlGmirbampbiua»,  Enleptorhampbna  QilL 

Ilemirampbaa  Out, 
Scomberesox  Lae. 
Cyprinodon  Lae, 
Micritftius  GUL 
Fnndulus  Lae. 
nydrargyra  Lae. 
Malacostous  Ayret. 
Stomiaa  Cuv. 
ScopeluB  Cuv. 
Maurolicufl  Coeeo. 
Trachinocepbalaa  QUL 
Synodofl  {Gron.)  Bl,  Schn, 


Chaulioflontinflo 

Stoniiatiii» 

ScopelintD 

CocciinflD 


Ar;;entiniDa) 

MicrostomiiUD... 
Salmonluie 


Dorosomido)  .  (84) 
EngraulidsB  . .  (8r>) 


Clapeino) 


Mallotas  Cuv. 
Osraorus  AriedL 
Microstoma  Ritw, 
Sabno  Linn, 
Paralcpia  Ris»o. 
Albnla  Gronouf, 
EIopR  Linn. 
Megalops  Xoc 
Etrameus  BUeker. 
Brevoortia  GUL 
Alosa  Cuv. 
Opisthonema  GUL 
Pomolobos  (Ra/.)  GOL 
Clapoa  Linn., 
Dorosoma  (lU^.)  GiU. 
Engraulis  Cuv. 


Order  6. — Nematognathi. 


Siluriduj (8fi) 


^Iiiricbtbys  Bd.  dt  Gir. 
Ariopsis  GUL 


Order  7. — ^Apodes. 


EDchelycephall 

CoDgrids (87) 

AngnilUdis (88) 

Sacoopbaryngide  (89) 

Congrina) 

Concer  Ouv. 

Angallla  IhnunJberff, 
Sacoopbarynz  IfiCdt 
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Sub-Class  II.-GANOIDEA. 
Super-Order  CHONDROSTEI. 
Order  8.— Glaniostomi. 


Sub-order. 


Super- family. 


Fauiilv. 


Sub-family. 


GonoM. 


Accii>on8crida}  (IK))  Aci-i|M*uAerina> . . 


Aii'iponscr  (Linn.) 


Class  B.— ELASMOliKANCIIII. 

Super-Order  PLAGIOSTOMI. 

Order  9. — Kaije. 


Mustlcara '  Myliobatoidca. . . .'  Ci'pliiilopteri<liC(l»I) 

.  Myliobatidoi  .  (9*J)  i  .Etobatiuw.. 

Myliobatiuo! 


Sarcnra. 


Trygonoidea  - . . 

Torpediuoidic... 
liaiaoidaD 


Trygonidai...  (03) 

Xor]>cdiiiida) .  (9-1) 
llainidaj  . . . .'  .  (D5) 
Prist  i«la5 (90) 


rtoroidatoioo! . . 

Try;;ouinui 

TorptHliiiiuat . . . 
Itaiano) 


Ccratoptcra  HiilL  d-  Jlcrtle. 
^tubatlB  MUIL  <£  JlenU. 
Khinoptcra  Cup. 
MyUobatin  Dum. 
PtiToplatea  MiilL  <£  UrnU. 
Trygon  (Adanton)  Cuv. 
Torpedo  Ihtm. 
RaiA  (Linn.) 
Pristis  Lath. 


Order  10. — Squall 


Khiiice 


Lamuoidea . 


Gnloorhinoidoa. 


Scymnoidea 


Squat inidac...  (07) 
CotorhiuidjD..  (9H) 
I.ainuidac (99) 


Odonta8pidida;(100) 
Alopociidso...  (101) 
Spbyrnidoj . . .  (102) 

Galeorbinidaj  (103) 


lAUriDSD 


Galc-orbiDioaa  . 


SpinacidsD....(l04) 


Soynmidxe (103) 


Mastolins 


Squatina  Dum. 
CctorhiDOs  Blainv. 
Isumpnis  GiiL 
Carcharoilon  A.  Smith. 
EugompboduB  GUL 
Alopias  lia/. 
SpliyiDa  litff. 
RoDiceps  GUL 
Enlamia  OUL 
Aprionodon  GUL 
Scoliodon  IfiiU.  «t  Henlt. 
Galcoccrdo  MiilL  dk  Senlt. 
Mnfltelua  Cm. 
Sqaalus  (ArUdt)  Raf. 
CentroacjUinm     Jfull.    4 

Jlenlt, 
Somnioras  Let. 
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Class  C— MARSIPOBRANCHII. 

Order  11. — Hyperoartia. 


Sub-order. 


Saper  family. 


Family. 


PotromyzoDti<liB. .  (106) 


Sab-iomily. 


PctromyzontinoB. 


Gouns. 


Potromyzoo  (Linn.)  Gray. 
AmmoccBtcH  (Dutn.)  GilL 


Order  12. — Hyperotreta. 


MyxiiiitkD (107) 


Mj'xino  Linn. 


Class  D.— LEPTOOARDIL 

Order  13. — Cirrostomi. 


Broncbiostoma  OmCa. 


*>7 
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2-LIST  OF  SPECIES. 

1.— MALTHEIDuE. 

Maltue  vespertilio  (Liuii.)  Cuv. — Bat-tish;  uose-fish. 

Newfoundlaiul  to  Florida. 
AIaltue  cuBiFiiONS  Kich. — Box-headed  seabat. 

Labrador. 
Maltue  notata  (Val.)  Liitken. — Spotted  sea-bat. 

Southern  Atlantic  coast. 

2.— LOPnilD^. 

Lopuius  ameuicamts  DeKay. — Bellows-fish  (I^etcport,  K.  I.);  goose- 
fish  {MassachiMetta) ;  monk-fish  (coaat  of  Maine) ;  also  fishingfrog, 
American  angler,  sea-devil,  &c  * 

Nova  Scotia  to  Cape  Hatteras. 

3.— CERATIIDiE. 

lliMANTOLOPUUS  aR(E^'LA^^DICUS  Keinhardt.— Tufted  frog-fish. 

Greenland. 
Oneirodes  EscnRicnTii  Liitken.— Eschricht's  frog-fish. 

Greenland. 
Oeratias  Holbolli  Kroyer. — UolbolPs  frog-fish. 

Greenland. 

4.— ANTENNAIUID^. 

Pterophryne  l JiViOATA   (Guv.)    Gill. — Common  frog-fish  ;    mouse- 
fish  ;  pescador  (Cw^a);  toad-fish;  devilfish  (Z^erm  wdtt). 
Pelagic ;  accidental  on  coast. 

5.— ORXnAGOlUSCID^. 

MoLACANTHUS  NUivrMULARis  (Walb.)  Gill. — Globe-fish. 

Pelagic;  accidental  on  coast. 
MOLA  ROTUNDA  Cuv. — Sun-fish;  pez  mola  {Cuba). 

Newfoundland  to  Cape  Uatteras. 


*  la  giving  tbo  occurrence  of  any  species  of  lish,  as  from  Cupe  Cod  to  Cape  HAtteras, 
or  between  other  limitH,  it  is  not  neccHnarily  to  be  understood  that  BpecimeDs  have 
actually  been  taken  at  these  extremes,  but  only  at  some  point  between  them.  They 
may,  however  be  looked  for  at  other  localities  within  the  same  range. 
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6.— DIODONTIDiE. 

CniLOMYCTERUS  GEOMETRicus  (Liiin.)  Kuup. — Spiny  boxtisb;  rab- 
bit-fish (Vineyard  Sound);  enzo{Cuba), 

Cape  Cod  to  Florida. 
TRicnoDiODON  PiLOSUS  (Mitcb.)  Bleeker.— Hairy  box-fish. 

Cape  ('od  to  Cape  Uattems. 

7.— TETRODONTID^E. 

Tetrodon  l^vigatus  (Liun.)  Gill.— Smooth  pufler;  tambor  {Cuba). 

Cai)e  Cod  to  Florida. 
CniLiCHTHYs  TURGiDUS  (Mitch.)  Gill. — Rough  puffer;  porcupiue-fish ; 
blower;  swell-fish  ;  tauibor  (Cuba), 

Cape  Cod  to  Florida. 

8.— OSTIIACIONTID^. 

Lactophrys  trigonus  (Liiin.)Poey — Truuk-tish;  l>ox-fish. 

West  Indian  ;  accidental  on  the  coast  (found  once  at  Ilolmes's 
Hole,  Mass). 

9.— BALISTID^E. 

Alutera  cuspicauda  DeKay.    (d.  s.) — Long-tailed  file  fish. 

Cai>e  Cod  to  Florida. 
Ceratacanthus  aurantiacus  (Mitch.)  Gill. — hog-fish;  file-fish. 

Cai)e  Cod  to  Florida. 
Stephanolepis   setifer  (Bennett)  Gill. — Storer's   file-fish;  fool-fish 

(jYew;  York). 

Nova  Scotia  to  Florida. 
Balistes  capriscus  Linn. — European  file-fish ;  Turbot  (Berm). 

Nova  Scotia  to  Florida. 
Balistes  Poweli  ( -ope.    (d.  s.) — Powel's  file-fish. 

Rhode  Island.     (Accidental.) 

10.— HIPP0CAMP1DJ3. 

UiPPOCAMPUS  nuDSONius  DeKay. — Sea-horse;  horse-fish. 
Cape  Cod  to  Cape  Uatteras. 

11.— SYNGNATUID^. 

Syngnathus  Peckianus  Storer. — Pipe-fish. 
NewfoundhuKl  to  Cape  Ilatteras. 

12.— CENTRISCID^. 

Centriscus  scolopax  Liun. — Snipe-fish. 

EuroiHSiiu ;  accidental  in  American  waters  (found  once  iu  Massif 
chusetts). 
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13.— FISTULARIIDJE. 

FiSTULARiA     TABACCARIA  Liuii. — Tobacco    truinpctfish  J    unarmed 
trumpet-fisb. 

Cape  Cod  to  Florida.  (OccasioDal ;  specimens  obtained  at  New 
York.^; 

0 

14.— GASTEROSTEID^. 

Apeltes  quadracus  (Mitch.)  Brov. — Four-sp.ued  stickle-bivck. 

New  Brunswick  to  Florida. 
Gasterosteus  aculkatus  Linn. — Common  stickle-back. 

Greenland  to  Newfoundland  (at  least). 
Gasterosteus  biaculkatus  Shaw.    (d.  s.) — Two-spined  stickle-back. 

Newfoundland  and  Labrador. 
Gasterosteus  niger  Cuv.  and  Val.    (d.  s.) — Black  stickle-back. 

Newfoundland. 
Gasterosteus  noveboracensis  Cuv.  and  Val.    (d.  s.) — New  York, 
stickle- back. 

New  Brunswick  to  Cape  Hatteras. 
Pygosteus    occidentalis    (Cuv.    and  Val.)    Brevoort. — Ten-spiued 
stickle-back. 

Newfoundland  to  Cape  Hatteras. 

15.— SOLKID.E. 

Plagusia  pi.agiusa  (Linn.)  Gill.    (d.  ^  s.)— Long  sole. 

Cape  Hatteras  to  Florida. 
ACHIRUS  lineatus  (Linn.)  Cuv. — American  sole;  calico;  hog-choker 
(Isew  Jersey) ;  coverclip  {Neic  Jersey) ;  spotted  sole  (Massachusetts  Bay), 

Cape  Cod  to  Florida. 

IG.— PLEURONECTID.E. 

EuCHALARODUS  PuTNAMi  Gill. — Putnam's  flat-fish. 

Nova  Scotia  to  Cape  Cod.     (Found  only  in  Salem  Harbor,  Mass.) 
Pseudopleuronectes  A3IERICANUS  (Walb.)  Gill.— Common  flounder, 
winter-flounder;  mud  dab  (Massachusetts  Bay) ;  sole  (A'ew?  York,) 

Nova  Scotia  to  Cape  Hatteras. 
Myzopsetta  ferruginea  (Storer)  Gill. — Rusty  dab;  sand  dab  (.l/aiiie). 

Nova  Scotia  to  Cape  Cod. 
LiMANDA  rostrata  (H.  R.  Storor)  Gill. — American  dab. 

Labrador. 
Pleurokectes Glaber  (Storer)  Gill.— Smooth  plaice;  smooth  back. 

Massachusetts  to  Maine. 
Glyptocepualus  ACADiANus  Gill. — Loug  dab. 

Maine. 
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LOPHOPSETTA  MAOULATA  (Mitch.)  Gill. — Spotted  turbot;  window- 
paue  {New  Jersey)  5  sand  flounder  (New  York). 
Cape  Cod  to  Cape  Hatteras. 

ClTHARICIITHYS  MICROSTOMUS   Gill. — Wbilf. 

New  Jersey  to  Cape  Uatteras. 
ITiPPOGLOSsoiDES  PLATESSOIDES  (Fabr.)  Gill. — Arctic  dab. 

Polar  regions  (Greenland). 
PoMATOPSETTA  DENTATA  (Storer)  Gill. — Sumracr  flounder. 

Nova  Scotia  to  Cai)e  Hatteras. 
CHiENOPSETTA  ocELLARis  (De  Kaj)  Gill. — Common  flounder. 

Cape  Co<l  to  Cape  Hatteras. 
Cn^NOPSETTA  DENTATA  (Linn.)  Gill. — Southern  flounder. 

Cape  Hatteras  to  Florida. 
Cn^NOPSETTA  OBLONGA  (Mitch.)   Gill. — Four-apotted  flounder. 

Cape  Cod  to  Cape  Hatteras. 
HippOGLOssus  AMERiCANUS  Gill  (d.  s.) — Halibut. 

Newfoundland  to  Cape  Hatteras. 
Reinhardtius  uippoglossoides  (Walb.)Gill. — Greenland  halibut. 

Greenland. 

17.— MACRURID^. 

Macrurus  rupestris  Bloch. — Ingmingoak  (Oreenland), 

Greenland. 
Corypu;enoides  norvegicus  (Gunner)  Giinth. 

Greenland. 

18.— GADID^. 

BoREOGADUS  POLARIS  (Sabine)  Gill. — Misarkornak  (Oreenland). 

Polar  regions. 
PoLLACHius  CARBONARius  (Linn.)  Bou. — Pollock ;  coal-flsh  (England). 

Greenland  to  Cape  Hatteras. 
Gadus  morrhua    Linn. — Common   cod-flsh ;   sarandlik  and   sarand- 
lisksoak  (Oreenland). 

Polar  regions  to  Cape  Hatteras. 
Gadus  ojac  Rich.  (d.  s.) — Greenland  cod-fish  ;  ojac  or  ovak  (Oreenland). 

Polar  regions. 
MiCROGADUs  TOMCODUS  (Walb.)  Gill. — Tom-cod;  frost-flsh. 

Newfoundland  to  Cape  Hatteras. 
MELAN0GRAM3IUS  ^EGLEFiNUS  (Linn.)  Gill.— Haddock. 

Newfoundland  to  Cape  Hatteras. 
Phycis  chuss  (Walb.)  Gill.— Codling  (XeieTorJc);  old  English  hake; 
squirrel  hake  (3f(GW«.);    ling;  chuss  (formerly  at  New  York);  codling 
(Newport) ;  fork-beard  (England). 

Newfoundland  to  Cape  Hatteras. 
Phycis  tenuis  (Mitch.)  DeKay.— Codling  (New  Forfc);  white   hake 
(Mass.)]  squirrel  hake  (Maine.) 

Newfoundland  to  Cape  Hatteras. 
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Uropiiyois  REGIUS  (Walb.)  Gill. — Spotted  codling. 

Cape  Cod  to  Cape  Ilatteras. 
lilOLVA  VUGARIS  Flcin. — Ling  (Oreat  Britain);  iverksoak  {Oreenl^n^.) 

Polar  regions. 
Onos  Reinuardtii  (Kroyer)  Gill. — Five-bearded  rockliug. 

Greenland. 
O^os  ENSis  (Keinhardt)  Gill. — Three-bearded  rockling. 

Greenland. 
IlHiNONEitfiTS  CAUDACUTA   (Storer)  Gill.     (d.  s.) — 4-bearded  rockling. 

Kova  Scotia  to  Cape  Cod. 
CiLiATA  ARGENTATA  (Ri^inli.)  Gill. — Mackerel-niidge. 

Greenland  to  Cape  Ilatteras 
Brosmius  brosme   (Fabr.)  White,    (d.  ^  »,) — European  cusk  ;   nojor- 
pallujak  {Greenland) ;  torsk  or  tusk  (Great  Britain). 

Polar  regions  to  Cape  Cod. 
Brosmius  amerioanus  Gill.    (d.  s.)— Cask  {Mass,);    torsk    or   tusk 
(British  provinces). 

Nova  Scotia  to  Capo  Cod. 
Brosmius  flavesoens  Lesueur.    (d.  a.) — CnHk. 

Banks  of  Newfoundland. 

• 

ID— MEKLUCIID^. 

Merlucius   vulgaris   Fleni.     (d.  ^  s.)— European   hake;    akullia- 
kitsok  (Greenland). 
Greenland. 
Merlucius  bilinearis  (Mitch.)  Gill. — American  hake;    silver  bake 
(Maine);  whiting  (Mass) ;  stock-tish. 
Nova  Scotia  to  Capo  Ilatteras. 

20.— OPHIDIIDiE. 

Opiiidium  marginatum  Mitch. — Little  cusk  (New  York). 
Cape  Cod  to  Cape  Ilatteras. 

21.— BROTULID^. 

Bythites  fuscus  Reinhardt.— Araersulak  (Gree^iland). 
Greeidand. 

22.— LYCODID^. 

Gymnelis  viridis  Reinhardt.— Unernak  (Greenland). 
Polar  regions. 

liYCODES  Yahlii   Reinhardt.— VahPs  ly codes;    misarkoruak   [Cfrem' 
land). 

Greenland. 
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Lycodes    EETiciTLATUS    Iloiiiliardt. — Roticalated    lycodes ;    akiillia- 
kitsok  {Greenlawl). 

Greeiilaiul. 
LvcoDES  PERSPiciLLUM  Kroyor. — Spotted  lycodes. 

Greenland. 
Lycodes  semixudus  Itoinliardt, — Half-njiked  lycodes. 

Greenland. 
Lycodes  nebulosus  Kroyer. — Cloudy  lycodes. 

Greenland. 
Lycodes  mucosus  Ricliardson. — Slimy  lycodes. 

Greenliind. 

Lycodes  polaris  (Snbine)  \\\v\\. — Ai-ctic  lycodes. 

Polar  re/^ions. 
Zoakces  ANGUiLLAKTS(Pe(jk)  Storcr. — Eel-pont;  conp^er-eel  {Ma^Hachu- 

hvUh  Bay))  laniper-cel  (Eaatport), 

Newfoundland  to(-aj)e  llatteras. 

2;?.— CKYPTACANTIIIDiE. 

Cryptacantiiodes  macttlatus  Stct-er. — Ghost-flsh ;  wry-mouth. 

.  Nova  Scotia  to  Cape  Cod. 
Cryptacanthodes  inornatus  Gill. — Gliost-fisli;  conger-eel  (J/^j.) 
Nova  Scotia  to  Cap(»  Cod. 

24.— STICH.EID.E. 

Ei^MESOGRAMMUS  SUBDIFURCATUS  (Storer)  Gill ;  Little  cusk  {Mc.) 

Nova  Scotia  to  Cape  Cod. 
EuMESOGRAMMUS  PR^ECTSiTs  (Kroyer)  Gill. 

Greenland. 
STiCHyEUS  PUNCTATUS  (Fabr.)  R<iinh. 

Greenland. 
Leptoclinus  ACiTLEATUS  (Rciuh.)  Gill. 

Greenland. 
ANisARcnus  aiEDius  (Reinh.)  Gill. 

Greenland. 
LuMPENUS  Fabricii  Rciuhardt. 

Greenland. 
Leptoblennius  serpentinus  (Storer)  Gill. 

Nova  Scotia  to  Cape  Cod. 
Leptoblennius  gracilis  (Stuvitz)  Gill. 

Greenland. 

CENTROBLENNirS  NUBILVS  (Ricll.)  Gill. 

Greenland. 

25.— XIPniDIONTID^. 

MuRyCNOiDES  FASCiATUs  (Scbneider)  Gill. — Banded  bntter-flsh. 
Greenland. 
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MuRiBNOiDES  MUORONATUs  (Mitoh.)  Gill.  (d. 8.)— Common  batterfisli. 
Nova  Scotia  to  Cape  Hatteras. 

Varieties,  (f) 
MuR.iSNOiDES  MACROCEPiiALUS  (Giraixi)  Gill.     (d.  8.) 

MassacluisettH. 
Mt-r^noides  ingens  (H.  R.  Storer)  Gill.    (d.  s.) 
Labrador. 
Asternopteryx  gunelliformis  Kuppell.    (d.  ®  g.) 
Greenland,  (f) 

20.— ANAIlKmCIIxVDlD.^i:. 

Anarrhichas  vomerinus  (Ag.)  Storer.    (d.   s.) — Wolf-fish;   cat-li.sli 
(Xew  England)  ;  kigiitilik  (Greenland), 

Greenland  to  Cape  Tlatteras. 
Anarrhichas    Steenstkupii    Gill.     (d.  s.)— Stecnstrup's  wolt-fisli; 

kairrak  (Greenland.) 

Greenland. 
Anarrhicuas  denticulatus  Kroyer. — Smnll-toothed  wolf-fish. 

Greenland. 

27.— BLENNIID^. 

Blennius  fucorum  Cuv.  and  Yal.    (d.  ®  s.;  d.'S)  g.) — Sea- weed  bleniiy. 

Sontli  Carolina. 
Blennius  geminatus  Wood.    (d.  ^  g.) — Blenny. 

South  Carolina. 
Hypleurociiilus  punctatus  (Wood)  Gill.— Spotted  blenuy. 

Cape  Hattoras  to  Florida. 
Pholis  carolinus  Val. — Carolina  blenny. 

Cape  llatteras  to  Florida. 
Hypsoblennius  IIentzii  (Les.)  Gill. — Ilentz's  blenny. 

South  ("arolina. 
CnASMODES  BosciANUS  (Lac.)  Cuv.  and  Val. — Bosc's  shanny. 

New  York  to  Florida. 
CuASMODES  QUADRiFASCiATUS  Val. — Four-banded  shanny. 

South  Carolina. 
CnASMODES  NOVEMLiNEATUS  Val. — Niuc-lined  shanny. 

South  Carolina. 

28.— BATKxVCniD.E. 

BATRAcnus  TAU  Linn. — Toad-fish;  oyster-fish  (Xeic  Jersey  and  Florida); 

SiiyiO  (Cuba). 

Nova  Scotia  to  Floridiu 

20.— URANOSCOPID^. 

AsTROSCOPUs  ANOPLUS  (Cuv.  and  Val.)  Brevoort. — Naked  star-gazer. 
New  York  to  Florida. 
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30.— CYCLOPTERID^. 

Cyclopterus  lumpus  LiniL — Common  lump-fish;  lump-sncker,  sinv 
owl,  paddle  {Great  Britain) ;  Licorue  de  mer  (France). 

Polar  regions  to  Capo  Uatteras. 
EUMICROTRE3IUS  SPINOSUS  (Fabr.)  Gill. — Spinous  lump-fish. 

Greenland  to  Bay  of  Fundy. 

31.— LIPARIDID^. 

LiPARis  LiNEATA  (Lepecliin)  Kroyer. — Lineated  liparis,  or  sea  snail- 
Polar  regions  to  Cape  Cod. 

Liparis  arctica  Gill. — Arctic  liparis. 
Greenland  (Port  Foulke). 

Liparis  Fabricii  Kroyer. — Fabricius'  liparis. 
Greenland. 

Ljparis  Montagui  Don. — Montagu's  liparis,  or  sea-snail. 
Polar  regions  to  Cape  Cod. 

ACTINOCHIR  MAJOR  (Walb.)  Gill. — Large  liparis. 
Greenland. 

Careproctus  IlEiNiiARDTii  Kroyer. — Reinhardt's  liparis. 
Greenland. 

32.— GOBIID^. 

GoBiosoMA  ALEPiDOTA  (Lac.)  Girard. — Scaleless  goby. 

Cape  Cod  to  Florida. 
GoBius  CAROLiNENSis  Gill. — Black  goby. 

Cape  Hatteras  to  Florida. 
DoRMiTATOR  LiNEATUS  Gill. — Striped  sleeper. 

Cape  Hatteras  to  Florida. 

33.— TRIGLID^. 

Dactylopterus   volitans    (Linn.)  Lac. — Flying-robin ;  murcielago 
(Ciiba)'j  civetta  de  mare  (Naples) ;  bat  fish  (Bermudas), 
Newfoundland  to  Florida. 
Prionotus  evolans  (Linn.)  Gill. — Lined  Sea-robin ;  flying-fish  (Neic 
Jersey ), 

Cape  Cod  to  Florida. 
Prionotus  punctatus  (Bloch.)  Cuv. — Spotted  sea-robin ;  rubio  vola- 
dor  (Cuba). 
Florida. 
Prionotus  carolinus  (Linn.)  Cuv.  and  Val. — Web-fingered  sea-robin  j 
Carolina  robin. 

Cape  Cod  to  Florida. 
Prionotus  pilatus  Storer.  (d.  s.) — Small-scaled  sea-robin. 

Massachusetts. 
Trigla  cuculus  Linn.    (d.  ^  s.)— European  gurnard. 
European ;  accidental  at  New  York. 
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34.— AGONID^. 

AsPiDOPHOROiDES  MONOPTERYGius  (Blocli)  Storer. 

Polar  rQ«:ious  to  Cape  Cod. 
Agonus  OATAPiiRAcrus  (Liiiii.)  Bl.  Scbii. — Soa-poaclier. 

Polar  re|[^ious  (Greenland.) 
Archagonus  decagonus  (Bl.  Sebn.)  Gill. 

Greejiland. 

35.— c:;TTiD.i!:. 

CoTTUs  OCTODKCIMSPINOSUS  Mitcliill.-- Slender  sculpin ;  grnbby. 

Nova  Seotia  to  Cape  Ilatteras. 
CoTTUS  uF.neus  ^litcbell   (d.  s.) — Little  sculpin. 

Cape  Cod  to  Cai)e  Hatteras. 
CoTTUS  grcenlandicus  Cuv.  and  Val.    (d.  s.) — Nortbem  scnlpin. 

Polar  regions  to  Cape  Ilatteras. 

Varielies.  (?) 

CoTTUS  POROSUS  Cuv.  and  Val.     (d.  s.) 

Baffin's  Bav. 
CoTTUS  ocellatus  IT.  R.  Storer.    (d.  s  ) 

Greenland  to  Newfoundland. 
CoTTUS  LABRADORTCUS  H.  R.  Storer.    (d.  s.) 

Greenland  to  Newfoundland. 
CoTTUS  GLACiALis  Kicliardson.     (d.  s.) 

Greenland. 
CoTxrs  PACHYPUS  Giintber.  t  (d.  s.) 

Polar  regions  (Greenland). 
CoTTUS  MiTCiiiLLi  Cuv.  and  Val.     (d.  s.) 

•  Newfoundland  to  Cape  Hatteras. 
COTTUS  scorpiodes  Fabricius.     (d.  'S)  g.) 

Greenland. 
Gymnacantiius  tricuspis  (Ileinbardt)  Gill.    (d.  8.) 

Polar  regions. 
Gymnacantiius  patris  (H.  R.  Storer)  Gill.    (d.  s.) 

Labrador  to  Bav  of  Fundy. 
Oncocottus  quadrk^ornis  (Linn.)  Gill. 

Polar  regions. 
ICELUS  BicoRNis  Reinbardt.     (d.  ^  g.) 

Greenland. 
ICELUS  uncinatus  Reinbardt.     (d.  ^  g,) 

Greenland. 
CoTTUS  POLARIS  Sabine,    (d.  ^  g.) 

Polar  regions. 
Triglops  Pingelii  Reinbardt. 

Greenland. 
Triglops  pleueostictus  Cope. 

Greenland. 
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3G.— HEMITllIPTERIDJS. 

IIE3I1TRIPTERUS  ACADIANUS  (Walbauiu)  Storci'. — bciiraven-  yellow 
seulpiD. 

^Newfoundland  to  Cape  ITatteras. 

37.-.SCOUPiBNrD2E. 

ScoRPJENA  POROUS  Linn.    (d.  ®  s.) — Pig-foot. 

European  ;  (a<;cident4il  at  New  York.) 
Scorp;ena  Plumieri  B1.  Schn.    (<1.  ^  «.)    Plumer's  pig-foot. 

West  Indian ;  occasional  on  nortbern  coast. 
Skbastes  norvegicus    (Linn.)   Cuv.      (d.  ^  s.)— Norway  haddock: 
hemdnrgan. 

Polar  regions  to  Cape  Cod. 
Sebastes  viviparus Kroyer(d.  s.) — li(^d-fisli ;  breara  {Ma'ne) ;  rose -flfili ; 
snapper  (MaHmchusctis  Buy,  Storer);    red  sea  perch  {New  Yiork);    red 
perch  {Eastport). 

Polar  regions  to  Cai>e  Cod. 
Sebastes  fasgiatus  Storer.    (d.  s.  and  d.  ®  g.)     Banded  red  lish. 
Accidental  to  Massachusetts,  (f) 

38.— LA  BRIDGE. 

Tautoga  onitis  (Linn.)  Gthr.— Black-fish;  tantog. 

Bay  of  Fundy  to  South  Carolina ;  New  York. 
Tautogolabrus  adspersus  ( Walbaum)  Gill. — Burgall  or  bergall  (New 
Yorlx)]  cunner  or  conner;  chogset  (A\  JK.);  blue-fish  or  blue  perch. 

Newfoundland  to  Cape  Elatteras. 
Xyrtchthys  ltneatus  (Gmel.)  Cuv.  and  Val.— Razor  fish. 

West  Indian,  (occasional  on  Southern  coast f) 

CnCEROJULTS  GRANDISQUAMTS  Gill. 

North  Carolina. 

3Sa.— POMACENTRID.E. 

Glyphidodon  saxatilts  (Linn.)  Cuv.  and  Val.— Cowpilot  (Bcrm). 

West  Indian  (accidental  on  northern  coast ;  found  at  Newport.) 

39.— POLYNEMID.E. 

Trichidion  Plitmieri  (Lac.)  Gill. — Thread-fish. 

West  Indies;  occasional  northward. (!) 
Trichidion  octofilis  Gill.— Eight-threaded  thread  fish. 

New  York  (accidental). 

40.— TEUTHIDIDJE. 

AcANTnURUS  CHIRURGUS  Bloch.  and  Schneider. — Surgeon -fish;   bar- 
bero  (Cxiba)]  doctor-fish  (Bermudas). 
West  Indies;  occasional  northward. 
AcANxnuBUS  NiGRiCi^NS  Linn.— Black  Burgoun 
West  Indies;  occasional  northward. 
B.  Mis.  61—61 
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41.— CHAETODONTID^. 

Sauothrodus  maculocinctus  Gill. 

Cape  Cod  to  Cape  Hatteras. 
HoLACANxnus  CLLiAuis  Lac.— Isabclita  {Cuba);  angel-fiali  (Benn.) 

West  Indies;  occasional  northwards. 

42.— XIPlIIlD.^i:. 

XiPiiiAS  GLADius  Linn. — (^lommon  sword  fisli. 

Nova  Scotia  to  West  Indies. 
Tetrapturus  albidus  Poey. —  The  Bill-fish  ;  The  Spear-fish. 

Cape  Cod  to  West  Indies. 
HiSTioPHORUS  GLADirs  (Brouss.)  Gthr. — The  Sail  fish. 

Cape  Cod  to  West  Indies. 

43.— TRICHIURIl)^. 

Trichiurus  lepturus  Linn. — Silvery  hair-tail. 
Cape  Cod  to  Florida. 

44.— SCOMBRID^E. 

Scomber  scombrus  Linn.      (d. 'K*  s.) — Mackerel;  wawwUunnekesuog 
{Narragansett  Indiamj  Trumbull);  caballa  {Cuba), 
Greenland  to  Cape  Hatteras. 
Scomber  colias  Linnama.    (d.  ^  s.) — Chub-mackerel. 

Nova  Scotia  to  Cape  Hatteras. 
Sarda  pelamys  (Linn.)  Cuv. — Bonito;  skip-jack  {Boston  marJcet). 

Cape  Cod  to  Florida. 
Orcynus  secundi-dorsalis  (Storer)  Gill.      (d.  s.) — Horse-mackerel 
{Massachusetts,  &€.) ;  ii\h\c.oTe  {Rhode  Island) ;  American  tunny. 
Newfoundland  to  Florida. 
Orcynus  alliteratus  (llaf.)  Gill. — Little  tunny;  albicore;  alleterato 
{Naples);  mackerel  (Ber?n.);  pelagic,  occasional  on  coast   (found  in 
large  numbers  at  Wood's  Hole,  Massachusetts ,  August^  1871 ). 
Cybium  maculatum  (Mitch.)  Cuv. — Spanish  mackerel;  spotted  mack- 
erel ;  bay  mackerel,      (rare  in  Massachusetts  Bay.) 
Cape  Cod  to  Florida. 
Cybium  regale  (Bloch)  Cuv. — Cero;  black-spotted  SpanisU  mackerel; 
king  fish. 

Cape  Cod  to  Florida. 

45.— CARANGIDiE. 

Vomer  setipinnis  (Mitch.)  Ayres. — Horse  fish;  jorobado  (Cuba). 

Maine  to  Florida. 
Selene  argentea  Lac. — Silver  moon-fish ;  jorobado  {CubaV 

Cape  Cod  to  Florida. 
Argyriosus  vomer  Lac. — Jorobado  {Cuba). 

Cape  Cod  to  Florida. 
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ARavRiosus  CAPiLLARis  (Mitcb.)  DeKay.   (d.  s.) 

Cape  Cod  to  Florida. 
Decapterus  punctatus  (Mitch.)   Gill.— Dotted  scad;   round  robiu 
{Bennudcut). 

Cape  Cod  to  Florida. 
Decapterus  maoarellus  (Cuv.  and  Val.)  Gill.— Mackerel  scad. 

Cape  Cod  to  Florida.     ( Wood^s  Hole,  Massavhusetts,  1873). 
Trachurops  crumenophthalmus  (Blocli)  Gill. — Big-eyed  scad  j  clii- 
charro  (Cw6a);  goggler;  goggle-eyed  Jack  (5er;ww(7a«). 

Cape  Cod  to  Florida. 
Paratractus  pisquetos  (Cuv.  et  Val.)  Gill. — Yellow  crevalld;  cojinua 
(Cuba).    Jack,  Bufl'alo  Jack  {Bennuda,) 

Cape  Cod  to  Florida. 
Carangus  hippos  (Linn.)  Gill.— Horse-crevalle ;  jiguagua  (C«5a). 

Cape  Cod  to  Florida. 
Carangus  fallax  (Cuv.  et  Val.)  Girard. — »Turel  {Cuba). 

South  Carolina. 
Carangus  chrysos  (Mitch.)  Gill.— Yellow-mackerel  (New  York) 

Cape  Cod  to  Florida. 
Carangops  falcatus  (Ilolbr.)  Gill. 

South  Carolina. 
Blepharichthys  crinitus  (Akerly)  Gill. — Thread-fish. 

Cape  Cod  to  Florida. 
CiiLOROSCo^rBRUS  CHRYSURUS  (Linn.)  Gill. — Casabe  (Cuba). 

Cape  Cod  to  Florida. 
Trachynotus    ovatus    (Linn.)    Gthr. — Short   pampano;    palorrieta 
(Cuba). 

Cape  Cod  to  Florida. 
Trachynotus  glaucus  ('uv.  and  Val. — Glaucous  pauipano. 

South  Carolina  to  Florida. 
Trachynotus  carolinus  (Linn.)   Gill. — Ponipano  (Southern  Coast)} 
cavalle  or  crevalle  (Soutk  Carolina) ;  pompynose  (New  Orleans). 

Cape  Cod  to  Florida. 
Naucrates  ductor  (Linn.)  Itaf. — Pilot-fish  ;  pilot,  romero  (Cuba). 

Pelagic ;  occasional  on  coast. 
Zoniciitiiys  fasciatus  (Bloch)  Sw. 

South  Carolina. 
Halatractus  zonatus  (Mitch.)  Gill. — Kudder-fish;  bouito  (^er»M.) 

Cape  Cod  to  Florida. 
Halatractus  carolinensis  (Ilolbr.)  Gill. 

South  Carolina. 

4G.— CORYPHAENID^. 

CoRYPH-fiNA  Sueuri  Cuv.  aud  Val. — Lesneur's  dolphin. 

Pelagic ;  occasional  on  coast. 
CoEYPH^NA  punctulata  (Cuv.  aud  Val.)  Gthr. — Small-spotteil  dolphin. 

Pelagic  J  occasional  on  coast 


26  REPORT   or   COMMISSIONER   OF    FISH   AND   FISnERIES. 

47.— STROMATEID.!:. 

PALiNURicnTHYS  PERCiFORMis  (Mitcb.)  Gill. — Black  rudder-fish. 

Maine  to  Cape  Hatteras. 
PORONOTUS   TRiACANTiirs   (Peek)   Gill. — llarvest-fish   (New  Jersey); 
butter  lish  [HassachuHetts)  ^  dollar  llsh  [Maint'\. 

Maine  to  Cape  Ilatteras. 
Peprilus  Gardenii  (B1.  ScUn.)  Gill. 

New  York  to  Florida. 

4S.~BUAMIIMi:. 

Pteraclis  carolinus  Val. 
South  Carol iua. 


49.— LAMPRIDID.E. 

Lampris  guttata  lletz. — Opah. 
Occasioual  ott'  Newlouudlaud. 

50.— ZENID.E. 

Zenopsis  ocellatus  (Storer)  Gill.     (d.  s.)— Of-ellated  dory. 

Massachusetts.     (Accidental  ?  Identical  with  Z.  conchifer.' ) 

51.— MULLID-E. 

MuLLUS,  sp.  incog. 

West  Indian  (i) ;  occasional  on  ex)ast  (found  at  New  York). 

52.— DEIIYC1D.E. 

HOLOCENTRUM  SOGHO  Bloch — Matajuelo  (C«^«) ;  sqwirrel  (Benn.) 

West  Indian;   accidental  on  northern  coast  (found  at  Newport, 
llhode  Island). 

53.— SCI^ENIDJE. 

Cynoscion  carolinensis  (Cuv.  andVal.)  Gill.— Salmon  trout;  spotted 
sea-trout  (south  eoatit) ;  spotted  silver-sides  (iScott). 
Cape  Hatteras  to  Florida. 
Cynoscion  regalis  (Bloch)  Gill.— Squeteague  or  squit  [Xetc England); 
shecutts   or  checutts     (Mohcgan   Indians);  {!hiek\f ink   (Cojuiectieiit)^ 
weak-lish  (Ncic    York) ;  blue-tish  (Beesky^s  Bonify  New  Jersey) ;  trout 
(southern  coast) ;    salt-water  trout;  gray  trout  (southern  coast). 
Cape  Cod  to  Florida. 
Cynoscion  thalassinus  (Uolbr.)  Gill. 

Cape  Hatteras  to  Florida. 
Cynoscion  nothus  (Holbr.)  Gill. 

Cape  Hatteras  to  Florida. 
POGONIAS  CHROMis  Lacop. — Drum. 
Cape  Cod  to  Florida. 


FISHES   OF   THE    EAST   COAST   OF   NORTH   AMERICA.  27 

LiosTOMUS  XANTHURUS  Lacep. — Yellow-tail. 

Cape  Cod  to  Florida. 
LiosTOMUS  OBLIQUUS  (Mitch.)  DeKay. — Lafayette  {Neio  Yoric) ;  goody 
(Cape  May)'j  cUub  (Norfolk) ;  roach  (Northampton  County^  Virginia). 

Cape  Cod  to  Florida. 
Stellifeuus  lanceolatus  (Uolbr.)  Gill. 

Capo  Hatteras  to  Florida. 

Bairdiella  PUNCTATA  (Liuu.)  Gill.— Silver-peich  (New  Jersey). 

Cape  Cod  to  Florida. 
Sci-^NOPS  OCELLATUS  (Liiiu.)  GUI. — Bas8 ;  red  bass;  sea-bass;  spotted 

bass  (/South  Carolina) ;  red-lish  (Oulf  of  Mexico). 

Cape  Cod  to  Florida. 

Menticirrus  alburnus  (Linn.)  Gill.— Carolina  whiting. 

Cape  Uatteras  to  Florida. 

Menticirrus  nebulosus  (Mitch.)  Gill.— King-fish  ;    whiting ;    hake 

(Ne^o  Jersey) ;  barb  (New  Jersey). 

Cape  Cod  to  Florida. 

Menticirrus  littoralis  (Holbr.)  Gill. — Shore-whiting. 

Cape  Uatteras  to  Florida. 

MiCROPOGON  UNDULATUS  (Linu.)  Cuv.  aud  Val. — Croaker;  verrugato 

(Cuba). 

Cape  Cod  to  Florida. 

Larimus  fasciatus  Uolbrook. 

Cape  natteras  to  Florida. 

54.— GEKRIDiE. 

IiIuciNOSTOMUS  ARGENTEUS  Baird  and  Girard.    (d.  s.,  d  ^  g.) 
New  Jersey  southwards. 

55.— PIMELEPTEKlDiE. 

PiMELEPTERUS  Boscii  Lac. — Chopa-banca  .(Cw[>a) ;   bream  (Berm.) 
Cape  Cod  to  Florida. 

56.— SPARID^. 

Lagodon  rhomboides  (Linn.)  Ilolbrook. — Sargo  (Cuba). 

Cape  Cod  to  Florida. 
Archos ARGUS  PROBATOCEPiiALUS  (Walb.)  Gill. — Sheei)'8-head. 

Cai)e  Cod  to  Florida. 
Stenotomus  argyrops  (Linn.)  Gill. — Soup  ( Vineyard  Sound) ;  scup- 
paug;  porgy  (iVeer  York))  hresLm  (Rhode  Island,  formerly)  ]  iair-iuaid 
(East  Sliore oj  Virginia). 

Cape  Cod  to  Florida. 
Sparus  aouleatus  (Cuv,  and  Val.)  GilL    (d.  s.,  d.  ®  g.)— Gilt-head. 

Cape  Hatteras  to  Florida. 


2b         REPORT   OF   COMMISSIONER   OF   FISH   AND   FISHERIES. 

57.— PllISTIPOMATIDiE. 

Hjemulon  arcuatum  Cuv.  and  Val. — Grunts. 

South  Atlantic  coast  of  United  States. 
XlvE^irLON  fok3IOSi:m  (Linn.)  Cuv. 

South  Athmtic  coast  of  United  States. 
EiEMULON  ciiRYSOPTEKON  (Linn.)  Cuv. 

South  Athmtic  coast  of  United  States. 
H^EMULON  QUADRiLiNEATi'M  (Cuv.  and  Val). — Stiiped  grunt  (Berm.) 

South  Atlantic  coast  of  United  States. 
ORTIIOPUISTIS  FULVOMACULATrS  (Mitch.)  Gill. 

South  Atlantic  coast  of  United  States. 
Anisotremus  virginicus  (Linn.)  Gill. 

South  Atlantic  coast  of  United  States. 
LuTJANUS  CAXis  (Bl.  Schn.)  Gill. — Yeltin^,  glass  eyed  snapper  {Berm.) 

South  Atlantic  coast  of  United  States. 

58.— SEUKANID.E  GUI. 

PR03iiCR0PTERrs  MAcuLATUS  (Ilolbr.)  Gill. — Soap  fish. 

Cape  ITatteras  to  Florida. 
PrOMICROPTERUS  DECOIJATrS  Gill.    (d.  ^  s.) 

Newport,  R.  I.     (Accidental.) 

HYPORTHODUS  FLAVICAl'DA  Gill. 

Newport,  K.  I.     (Accidental.) 
Epinephelus    Moino    (Cuv.)    Gill. — Red  <;rouper  (New    Yorkf)* 
cherna  de  vovero  (Cuba). 

Cai)e  Cod  to  Florida. 
Epinephelus  niouitus  (llolbr.)  Gill.    (d.  ^  g.) 

Cape  llatteras  to  Florida. 
Epinephelus  oxypteri's  (DeKay)  Gill.    (d.  s. ;  d.  ^  g.) 

New  York.     (Accidental),  (f) 
Trisotropis  acutirostkis  (Cuv.  and  Val.)  Gill. 

Cape  llatteras  to  Florida. 
Promickops  guasa  (Poey)  Gill.— Guasa,  (Cuba.) 

Florida. 
Cektropristis   atrarii'S  (Linn.)    Barn. — Black    sea-bass;   sea-bass 
(New  York)]  black  per<*h  (Masa,);  black-bass;  black-fish  (JVeir  Jersey; 
blue-fish  (yeicport)]    black-harry;   hannahills  (Neic    York,   DeKaj); 
blnck-will  [EuHtcrn  Shore  of  Virginia), 

Cape  Cod  to  Florida. 
Triloburus  TRiFURCUs  (Linn.)  Gill. 

Cape  llatteras  to  Florida. 
DiPLECTRUM  FASCicuLARE  (Cuv.  and  Val.)  Uolbrcok — Serrano  (Cuba). 

Cape  llatteras  to  Florida. 
DULES  AURIGA  Cuv.  and  Val. — Charioteer;  coachman  (DeEay.) 

(7ape  Cod  to  Floj  ida. 
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59.— LABRACIDiE. 

EocciTS  LINEATUS(B1.  Scbii.)  Gill.— Striped  bass  {Eastern  St^tcn) ;  rock- 
ftsh  (Pennsylvania^  etc  ) ;  uiissuckekekequock  {Karragansett  IndianH), 

Nova  Scotia  to  Florida. 
MOEONE  A]VIERICANA  (Giiicliii)  Gill. — White  perch. 

Nova  Scotia  to  Florida. 

60.— EPUIPniD^E. 

Parepuippus  quadratx's  (Gun.)  Gill. — Moon-fish. 

Capo  Cod  to  Florida. 
Parepuippus  faber  (Cuv.)  Gill. — Moon-fish;  angel-fish  {South  Caro- 
lina) ;  3-bauded  sheep-head ;  3  tailed  porgy. 

Cape  Cod  to  Florida. 

Gl.— LOBOT1D.E. 

LOBOTES  surinamensis  Cuv. — Flasher  (Sew  Yorlc  market). 
Cape  Cod  to  Florida. 

62.— POxMATOMlD^. 

POMATOMUS  SALTATRix  (Linn.)  Gill. — Blue-fish  (New  York^and  New 
England  except  Hhode  Island) ;  horse-mackerel  (Neicport,  and  Beesleifn 
Pointy N.  J.);  skipjack  (North  Carolina)]  green-fish  (  Virginia,  DeKay); 
tailor  (Maryland  and  Virginia) ;  white-fish  and  snap-mackerel  (young). 

63.— ELACATIDJi:. 

Elacate  canadus  (Linn.)  Gill. — Crab-eater. 
Cape  Cod  to  West  Indies. 

64.— CniLODIPTEBID^. 

Apogonichthys  americanus  Castelnau. 

West  Indian;  occasional  northwards  (found  at  Newport,  R.  I.) 

65.— PRIACANTHID^. 

Priacanthus  MACROPnTiiALMUS  Cuv.    (d.  s.) — Common  big-eye. 

West  Indian;  occasional  northwards. 
PsEUDOPRiACA^Tiius  ALTi^s  (Gill.)  Blecker.- Short  big-eye. 

Cape  Cod  to  Cape  Hatteras.  x 

66.— AMMODYTID^. 

Ammodytes  A3IERICANUS  DeKay. — Sandlaunce:  ssLudetA  (N.  Eng.) 

Newfoundland  to  Cape  Hatteras. 
Ammodytes  dubius  Keinhardt 

Polar  regions  to  Cape  Cod. 
Argyrot^nia  vittata  (DeKay)  Gill.    (d.  s.;  d.  ®  g.) 

N«w  York.  (!)  og 
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67.— ECHINEJDID^. 

LEPTEcnENEis  NAUfJRATES  (Liiiix)  Gill. — Sucker-fisli. 

Coast  generally. 
Leptecueneis  naucrateoides  (Zuiew)  Gill.    (d.  s.) 

Coast  generally. 
liHOMnOCIIIRUS  OSTEOCUIR   (Cuv.)  Gill. 

West  Indian  ;  occasional  on  northern  coast  (found  at  New  Bedford, 
Massachusetts.) 
Kemoropsis  BRACiiYPTERA  (Lowe)  Gill. 

Occasional   on  northern  coast  (found  at  Holiue-s  Hole,  ^lassa- 
chusetts.) 
EcnENEis  RE3IORA  Linn. — Sucker;  pega  (Cu^^rt). 

Coast  generally. 

08.— SPUYK.ENID.E. 

Spiiyr^t:na  borealis  D(?Kay. — Northern  barracuda;  sennet  (Berm.) 
Cape  Cod  to  Florida. 

69.— MUGILIDJ::. 

jVlUGiL  ALRULA  Linu. — Mullet. 

Cape  Cod  to  Florida. 
MUGIL  MNEATUS  Mitchill. — Striped  mullet. 

Cape  Cod  to  Florida. 
MroiL  PETROsus  Val. 

Cape  Ilatteras  to  Florida. 
MuGiL  Plumieri  Val. 

Cape  Hatteras  to  Florida. 

70.— ATIIEUINIDili. 

Chirostoma  notata  (Mitch.)  Gill.— Silver-sides;  fiiar(3retrl7/ij;7Zaii<Z). 

Maine  to  Florida. 
Cuirosto:ma  memdia  (Linn.)  Gill. 

Cai)e  liatteras  to  Florida. 

ATUERINA  CAROLINA  Val. 

Cape  Uatteras  to  Florida. 

71.— BELONID^. 

Belone  LONGiROSTiiis  (Mitch.)  Gill. — Silver-gar;  bill-fish. 
Cape  Cod  to  Florida. 

7i'.— SCOMBEKESOCIDiB. 

Exoccetus  exiliens  Gmel. — Flying  fish. 

Cape  Cod  to  Florida. 
Exoccetus  noveboracensis  Mitch. 

Cape  God  to  Florida. 
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EXOC-ffiTUS  MELANUBUS  Val. 

Cape  Cod  to  Florida. 
Halocypselus  evolans  (Liuu.)  Gill. 

Cape  Cod  to  Florida. 
Cypselueus  comatus  (Mitcb.)  Weiiilaiid.    (d.  s.,  d.  ®  g.) 

Cape  Cod  to  Florida. 
Cypselurus  furcatus  (Mitch.)  Weiiilaud.     (d.  b.,  d.  ^  g.) 

Capo  Cod  to  Florida. 
EuLEPTORUAMPUL-s  LONGiROSTRis  (Cuv.  aud  Val.)  Gill. 

CaiMJ  Cod  to  Florida. 
IlEMiRnAMPUus  uxiFAsciATUS  Kaiizaiii. 

Cape  Cod  to  Florida. 
SC03IBERES0X  SCUTELLATUS  Lesiieur. — Skipper;  saury:  skip  jaek. 

Nova  Scotia  to  Florida. 

73.— CYPRINODONTJD^. 

Cyprinodon  variegatus  Lac. 

Cape  Cod  to  Florida. 
Cyprinodon  parvus  Baird  and  Girard  (d.  ^  g.) 

Cape  Cod  to  Cape  IJatteras. 
MlCRISTIUS  ZONATUS  (Mitcli.)  Gill. 

Cji[)e  Cod  to  Florida. 
MlCRISTIUS  ciNGULATUS  (Cuv.  aud  Val.)  Gill  (d.  s.) 

Cape  Cod  to  Florida. 
MiCRiSTix-s  chrysotus  (Gtbr.)  Gill  (d.  s.) 

Cape  Ilatteras  to  Florida. 
FuNDULUS  HETEROCLiTUS  (Liun.)  Gill. 

Cape  Cod  to  Florida. 
FuNDULUS  PiscuLENTUS  (Mitcli.)  Val. — Killi  fisb  ;  nmiiimichog. 

Maiiie  to  Florida. 
FuNDULUS  MULTiFASCiATUS  (I^sueur)  Val. 

Cape  Cod  to  Florida. 
FuNDULUS  NiGROFASCiATUS  (Lcsueur)  Val. 

Cape  Cod  to  Florida. 
Hydrargyra  majalis  (Wall).)  Val. 

Cape  Cod  to  Cape  Ilatteras. 
Hydrargyra  swampina  Lac.    (d.  s.) 

Cape  Hatteras  to  Florida. 

74.— STOMlATIDiB, 

Malacosteus  NIGER  Ayres. 

Pelagic. 
Stomias  ferox  Beinhardt. 

Greeulaud. 
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75.— SCOPELIDiE, 

SCOPELUS  GLACIALIS  Rciiihardt. 

GrccMjlaml. 
Mauuolicus  bokealis  (Nilssoii)  Gthr  (d.  s.) 

MaHsaehusetts. 

7G.— SYNODONTIDiE. 

Tracuixocepiialus  mvops  (B1.  Scb.)  Gill. 

Cape  Ilatteras  to  Florida. 
Synodus  fg^teks  (Linn.)  Gill. 

("ape  Cod  to  Florida. 

77.— M  ICK0ST0:\1 1 1)^, 

Mallotus  viLLosrs  (.^Snuiei)  Ciiv.— Capelin. 

Polar  regions  to  Nova  Seotia. 
OSMERUS  MOKDAX  (^liteb.)  Ciill. — Smelt. 

Nova  Scotia  to  Ca])e  IJatteras. 
Microstoma  c4nn^.NLANDiCA  lieiubardt. 

Greenland. 

78.— SALMONID.Ti:. 

Salmo  salar   (Linn.)  Giiutlier. — Salmon;  misbquammaiiqnock  {Nar* 
ragamett  IndUms), 

Polar  regions  to  Cape  Cod. 
Salmo  immaculatus  U.  II.  Storer.    (d.  s.)    Sea  trout. 

Labrador  to  ^ova  Scotia. 

79.— PAPtALEPIDID^. 

Paralepis  borealis  Eeinbardt. 
Greenland. 

80.— ALBULID.E. 

Albula  conorhynchus  Blocb  and  Scbneider. — Lady-fisb. 
Capo  Cod  to  F'lorida. 

81.— ELOPIDJi:. 

Elops   saurus  Linn. — Big-eyed  berring;  matajnelo  blaue<>  and    real 
{Cuba). 

Cape  Cod  to  Florida. 
Megalops  turissoides  (B1.  Scb.)  Giintber. — Jew-fisb;  tarpum  (£erfii.) 

Capo  Cod  to  Florida. 

82.— DUSSUMIEKIDJE. 

Etrumeus  teres  (DeKay)  Brevoort. — Round  berring. 
Cai)e  Cod  to  Cape  Uatteras. 
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83.— CLUPEID^. 

Brevoortia  jVEENHADEN  (Mitch.)  Gill.— Menhaden  {Vineyard  Sound;) 
mumniwhatU'iWig  (Narragansctt  Indians);  po^y,  poghjulen  (cattt  coast 
of  Xeic Emjland);  moss-bunker  (iV'etr  York);  ])iinha(len, panha^en  (New 
England) ;  \i\\\(['\\i.*'M\  bony-fish  (Massaehusetts  Bay);  skipi)anfi^  or 
bunker  (enst  end  of  Long  Island);  bony-fish  (iSaybrook);  white-fish 
(Saybrook  to  Milford^  Conneetievi) ;  fat-back  and  yellow-tail  (coast  of 
North  Carolina);  bug-fish  (Carolina). 
Cai)e  Cod  to  Cape  Ilatteras. 
Alosa  sapidissima  (Wilson)  Storer. — Shad. 

Xewfouudland  to  Florida. 
Opistiionema  tiiuissa  Gill.— Thread-herring;  menhaden  (PortUmd); 
shad -herring  (Xew  York). 

Newfoundland  to  Florida. 
PoMGLonrs    rsEUDoiiARENGUS   (Wilsou)   Gill.  —  Herring    (Southern 
States);  alewife(A>?r  England);  gaspereau  (British  prorinees);  spring- 
herring  (Xew  England);  aumsuog  (Narragansett  Indians) ;  kyack,  blue- 
back,  alewife,  sawbelly, cat-thresher  (Portland^  Me,) 
Newfoundland  to  Florida. 
POMOLOBUS  MEDiocRis  (Mitch.)  Gill. — Tailor  herring  (Potomac) ;  Aill- 
shad. 

Newfoundland  to  Florida. 
Clupea  harexgus  Linn. — English  herring. 
Polar  regions  to  Cai>o  Cod. 

84— DOPvOSOMID^. 

DoROSOMA  CEPEDIA^'rM  (Lac.)  Gill. — Toothed  herring. 
Cape  Cod  to  Cape  Ilatteras. 

85.— ENGRAULID.E. 

Engraulis  vittatus  (I^Iitch.)  Bd.  and  Girard. — Anchovy. 

Cape  Cod  to  Cape  Ilatteras. 
Engraulis  Browmi  (Gmelin)  Val. — Anchovy. 

Cai)e  Cod  to  Florida  (New  York,  Val). 

8G.— SILURIDiE. 

-^Eluricutii Ys  MARiNUS  ( Mitch.)  Baii'd  and  Girard. — Fork-tailed  cal-fijsh. 

Cape  Cod  to  Floiida. 
Ariopsis  MiiJiERTi  (Val.)  Gill. — Sea  cat-fish. 

Cape  Cod  to  Florida. 

87.— CONGKID^E. 

Conger  oceanica  (I^Iitch.)  Gill. — Conger-eel. 
Newfoundland  to  West  Indies. 

88.— ANGUILLIDiE. 

Anguilla  bostoniexsts  (Lea.)  DeKay. — Common  eeL 
Newfoundland  to  Cape  Ilatteras. 
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89.— SACCOPHARYNGID^. 

Saccopharynx  flagellum  Mitch. — Gnlper. 

Pelagic,  ill  deep  seas,  (lat.  52^  N.,  long.  30o  W.— Mitehill.) 

liO.— ACIPENSEKII)^. 

AriPKXSER  oxYEiiYNCiirs  Mit(;b.    (d.  s.) — Sharp-nosed  sturgeon. 

Cape  Cod  to  Florida. 
AciPENSEU  BREViKOSTRis  Lesueur. — Short-nosed  sturgeon. 

Cape  Cod  to  Florida. 

1)1.— CEPnALOPTEIilD^E. 

Ceratoptera  VAMPiurs  (Mitch,)  Gill.— Devil-fish ;  manta  (CM^a). 
Cape  Cod  to  Florida. 

02.— MYLIOBATID^. 

Aetobatis  NAREf  ART  Miill.  and  Ilenle. — Bishop-ray;  obispo  (Cuba). 

Norfolk,  Virginia,  to  Florida. 
Rhinoptera  QUADRiLOBA  (Lcs.)  Cuv. — Cowiiosed  ray. 

Cape  Cod  to  Fhnithi. 
MvLiOBAi'is  FRE3IENVILLEI   (Les.)  Storer. — Sharp-nosed  ray. 

Cape  Cod  to  Florida. 

1)3.— TRYGONlDyE. 

PTEROPLATEA  MACLURA  Miill.  and  ITenle. — Buttorfly-ray. 

Cape  Cod  to  Florida. 
Trygox  centrura  (Mitch.)  Gill. — Sting-ray;  wliip-my;  stingaree. 

Cape  Cod  to  Florida. 

94.— TORPEDINID^. 

Torpedo  Occident  alts  Storer. — Torpedo ;  cramp-fish ;  uumb-fisb. 
Cape  Cod  to  Florida. 

1)5.— RAIAIDyE. 

Rata  eglanteria  Lac.  Lesueur. — Clear-nosed  ray. 

Nova  Scotia  to  Florida. 
Rata  erinaceus  ]\Iitch.    (d.  s.) — Summer-skate. 

Cape  Cod  to  Florida. 
Raia  LJEV18  Mitch. — Sharp-nosed  skate;  winter-skate. 

Nova  Scotia  to  Florida. 

90.- PRISTID^. 

Pristis  antiquorum  (Linn.)  Lath.    (d.  ^  s.) — Saw  fish. 
Cape  Cod  to  Florida. 
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97.— SQUATINIDJE. 

Squatina  Du:\rERiLi  Lesnenr.     (d.  a.) — Anpfel-fisli ;  sbiirk-ray  ;  monk, 
or  iiionkey  fish,  kiiigston,  shark-ray,  Fiddle-fish  (Europe);  little  bull- 
head shark  {New  York). 
Cape  Cod  to  Florida. 

98.— CETOimiNlD/E. 

Cetoriiinus   maximus   Blainv.    (d.  ^  s.)— Biiskin^-shark  ;   sun-fish  ; 
sail-fish;  hoe-mother  {Great  Britain). 
Newfoundland  to  Cape  Tlatteras. 

91).— LAMNID.E. 

IsuRorsiS  Dekayi  Gill.     (d.  s.)— Mackerel  shark;  dentuda  {Caba). 

Newfoundland  to  Florida. 
Carcharodon  Atwoodi  (Storer)  Gill.    (d.  s.)— At  wood's  shark;  man- 
eater  ( Maine). 

Newfoundland  to  Florida. 

100.— ODONTASPIDTD.'E. 

EUGOMPHODUS  LiTTORALis  Gill. — Sand-shark  ;  shovel-nose  {Maine). 
Maine  to  Cape  Ilatteras. 

101— ALOPKCIID^E. 

Alopias  vulpes  (Linn.)  Bon. — Fox-shark;  thresher;  swingle-tail;  sea- 
fox;  sea  ape;  pez  zorro  {Cuba);  pesce  pavone  {Na2)ie8). 
Cape  Cod  to  Florida. 

102.— SPnYKNID^E. 

Sphyrna  ZYCr JENA  (Linn.)  Miill.  andUenle. — Ilammcr-head  shark;  cor- 
nuda  {Cuba);  ma^nosa  {Naples). 

Cape  Cod  to  Florida. 
Keniceps  tiburo  (Linn.)  Gill. — Shovel  head  shark. 

Cape  Cod  to  Florida. 

103.— GALEOKUINID^. 

EuLAMiA  MiLBERTii  (Miill.  and  Ilenle)  Gill. — Blue  shark. 

Cape  Cod  to  Florida. 
EuLAMiA  OBSCi'RXTS  (Lesueur)  Gill. — Dusky  shark. 

Cape  Cod  to  Florida. 
Aprionodon  pungtatus  (Mitch.)  Gill. 

Cape  Cod  to  Cape  Ilatteras. 
SCOLIODOX  TERR.E-NOV.E  (Rieh.)  G!1I. 

Newfoundland  to  Capo  Hatteras. 
Galeocerdo  tigrinus  ]Miill.  and  Ilenle. — Tig^er-shark ;  alecrin  {Cuba). 

Cape  Cod  to  Florida. 
MusTELua  CAMS  (Mich.)  DeKay.    (d.  ».) — Smooth  hound  {Oreat  Brit^ 
a/n);  smooth  dog-fish ;  hlue-dog  (il/a««(ic/tii^e(f«);  boca  dnice  (Cu&a). 

Cape  Cod  to  Cape  Ilatteras. 
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104.— SPINACID.E. 

Sqi'Alus  amekicantts  (Storor)  (lill.    (cl.  s.) — Picked  dog-fisb,  do^-fish; 
bone-do^;  skittle-do*;;  Xioi^  {Great  Brit ian). 

NewfoiindljUKl  to  Cape  Ilatteras. 
Centijoscyllium  Fabricii  (lieiiili.)    MUll.  and  FTeiile. 

Greenland. 

105.— SCYMNID.E. 

SoMNiosT's   MiCROCEPnALrs   (Blocli)  Gill.    (d.  ®  8.) — Sleeper-sbark ; 
nurse  {Portland). 

Polar  regions  to  Cape  Cod. 

100.— PETIIOMYZONTID.E. 

Petromyzon  A>n3RiCANUS  Lesneur.    (d.  s.) — Lamprey;  lamper  eel. 

Cape  Cod  to  Cape  Ilatteras. 
Ammocoktes  nigricans  (Lesneur)  Gill.     (d.  s.) — Black  lamprey. 

Cape  Cod  to  Cape  IJatteras. 
Ammocoetes  appendix  (DeKay)  Gill.    (d.  s.) 

Cape  Cod  to  Cape  Ilatteras. 
Ammoccetes  bicolor  Lesueur.    (d.  s.) 

Cape  Cod  to  Cape  Ilatteras. 

107.— MYXINIDiE. 

Myxine  glutinosa  Linn.    (d.  ^  s.)— Ilag-lisli ;  sucker;  slime-fish. 
Polar  regions  to  Cape  Cod. 

108.— BK  AXCH  lOSTOM  1 DJE. 

Branciiiostoma  CARin.EUM  Sundevall.    (d.  s.) — Lancelet 
Cape  Ilatteras  to  Florida. 
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S-BIBLIOGRAPHY  OF  EAST  COAST  FISHES. 

I. 

Tlift  following  list  embraros  ulinost  all  tho  arti(?les  purport  iiip;  to  emiuierato  all  the 
salt-wattT  fishes  found  at  or  rcconUMl  a.s  iiihabitiii*;  a  ^ivcn  locality,  from  (vrciMilaiid 
to  Florida,  or  (e.  ^.  Ilolbrook's  and  rutnam's  arti(-UrH.)  <*'""»'»<*"t^'t*<l  with  anrh  int«*n- 
tion  ;  in  addition^  the  titles  of  M.  r»*lip(r  Pocy's  catalcj^nes  are  ^iven,  as  they  arc  iu- 
ilispeiisahlo  to  the  American  ic'hthyolojrist.  Tliese  articles  have  been  arranged  under 
the  names  of  their  authors  in  alpliabftieal  order.  Thej' rejiresent  the  following;  geo- 
graphical areas,  commencing  with  (1)  the  ;;eneral  works,  an<l  then  (*2)  the  northern 
ureas. 

Genkkal.  Gill,  Storer  (D.  H.). — Delvay's  *' Zoology  of  New  York"  may  be  added  as 
it  contains  brief  notices  of  tlie  *'extra-limital  specie^." 

NoKTiiKHN  Ami'Kica.    liichnidsoii. 

Grkknland.    Fabririus.  Keinhnrdt. 

GiLK  OF  St.  Lawijkn'CK  ani>  Uay  of  Funi>v.    Fortin,  Gill. 

L.UU{Al>OK.     StoriT  (II.  ]?.) 

Nova  .Scotia.    Knight,  IVrley,  Storer  (H.  R.) 

Maim:.    Holmes. 

AlAssACiir.SKrr.s.    Lyman,  Putnam,  Smith,  Storer  (D.  H.) 

CoNNKCTiCL'T.    Liusley. 

Ki:w  YoHK.    Ayres,  DeKay,  Mitchill. 

New  Jki:sky.    Abbott,  IJaird. 

South  Caiiouna.    Holbrook,  Storer. 

GEoiuiiA.  llolbrook. 

In  additiim  to  these,  the  reports  and  journals  of  arctic  travelers,  and  histories  and 
fjcogiaphies  of  countries  and  states  may  be  referred  to;  but  as  the  lists  ciMitained  in 
such  works  are  generally  compilations  by  unscientific  persons,  they  require  to  Ihj  con- 
sulted with  great  caution.  Special  :iiention  need  only  be  ma<le  of  Honnycastle's  *'  New- 
foundland in  1^4*2,'' Belknap's  '*  History  of  New  Hampshire'*  (IT'.K?),  Mather's  "Geography 
of  the  State  of  New  York  "  ( 1847),  andRusseirs  "  Harper's  New-York  State  Class- Hook'* 
(1847). 

ABBOTT  (Charles  Conrad).    Catalogue  of  Vertebrate  Animals  of  New  Jersey.  .  . 
<[(jleoh»gy  of  New  .Jersey.    By  authority  of  the  legislature.    George  H.  CtK>k,  State 
Geologist,   .   .   .   ISG?^— Appendix  E,  or  pp.  751-H;j().    ("FisiiKs,"  pp.  80i'>-8:JU.) 
2J{7  Hiwcies,  of  which  104  are  marine  and  43  fresh -water,  are  recorde<l ;  but  many 

of  the  names  are  synonyms,  and  the  list  bears  evidence  of  being  a  com]»ilation,  and 

must  be  consulted  with  caution. 

A7RES  (William  O  .  .  .  ).  Fnumeration  of  the  Fishes  from  Brookhaven,  J^ng 
Island,  with  Kemarks  u\>nii  the  Species  observed.  .  .  .  <[Boston  Journal  of  Natural 
History,   .   .   .  vol.  I\\  lrt44,  pp.  2rM-2o4  (September,  184*J):  2tJ:>-'^J'2  (April,  l!^4:i). 

Gl  species  are  enumerated,  including  l>  fresh-water  species,  and  observations  on  the 
characters  and  habits  of  most  are  recorded 

4  s[)ccies  are  enumerated  as  .new  {CottiiH  rariahilh  ICottti^  oftoderim-nphiMUHJ], 
Gafttt'rostniH  MitlcpiinrtatHs  lApvItcH  fjnadraataf ],  Fit ndulmt /uncus  [.=  Mdaunral,  and  Car- 
chariaH  grhcun  [=  EufiomphoiUin  UttoraUH'\ ),  the  last  three  of  ■whi<rh  were  descrilKM.1  in  a 
succeeding  article  (Description  of  four  s[)ecies  [including  Leuviv:H9  tiMutus'}  of  Fish  fn>m 
Brookhavcu,  L,  I.,  all  of  which  arc  bobeved  to  be  new),  ^0[>.  rit.,  iv,  pp.  2^^3-303, 
pi.  12. 
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BAIRD  (Spencer  Fullerton).     Report  on  the  Fisli*»8  ohRervcd  on  the  CoafttB  of  New 
.JiTSry  and  L<)n^  Ihlantl  «lnrin<;  the  Snrnnicr  nf  IK>4,  hy  Spencer  F.  Haiixl,  Assivtuiit 
Secretary  off  In^  Smithsonian  Insiitution.     <^Ninth  Annual  Report  of  the  SiiiithsO' 
nian  Institution  [for  1h:,4].  IHoo,  ].p.  :U7-^'-^+*:W7. 
Reprinted  as  a  pjun^jhlet,  with  an  inch'X.  and  the  folh^winj*  title : 

Report  to  the  Secretary  of  the  Smithsonian  Institution,  i>n  the  FisheH  of  tlie  Now 
Jei-sey  Coast,  as  olweived  in  th*-  Summer  of  1S'»4,  hy  Sprneer  F.  Baird,  Assistant 
Secretary  Smithsonian  Institution.  From  the  Ninlli  Annual  Report  of  the  Sniith- 
sonian  Institution  f<»r  If^'tA,  Washin^^tcui :  lieverh-y  Tucker,  Senate  I*rinter, 
June,  l?;.V>.     [Hvj».  40  i»p.] 

07  spei'ies,  of  which  r>7  are  nuirine,  or  hrackish-water,  and  10  fresh-water,  wore  (d>- 
served,  and  vahiahhi  notes  on  liahits  and  eoh>r  in  a  fresh  state  wt-re  reconled. 

DEKA7  (James  E.   .   .   .    ).    I-.etter  from  .1.  K.  DeKay,  of  the  ZotOogical   Dt^part- 

ment,  May  7,  lH*.i9.     <State  of  New  Yurk (-ommunication  from  the  Gi»v- 

ernor,  transmitting  Several  Reports  relative  to  the  (Jeoiogical  Survey  of  the  State. 
1H40,  pp.  7-14. 
A  mere  list  of  species,  of  no  value. 

R«'port  of  J.  E.  DeKay,  of  the  ZoolD^ricil  Department  [on  the  Fauna  of  Nt»w 

Yoik.     Decendjer  yo,  If^'.VJ'].     <lb.  i)p.  K)-:U>. 

A  list  like  the  precedin;^. 

Zoology  of  New- York,  or  the  New-York  Fauna ;  comprising  detailed  descriptions 


of  all  the  animals  hith»TK>  observed  within  tlie  State  of  Nrw-York,  with  brief  n<»- 

tices  of  those  occasionally  found  near  its  honlers,  an<l  accompanied  hy  appropriate 

illustratitms     By  .lames  E.  DeKay.    Part  IV.    p'ishes. — Albany:  printeil  hy  W.  ».S:. 

A.  White  Si  J.  Visscher.     lr^42.     [4to,  xiv  [1,  errata],  415  pp.:  atlas,  1  p.  l.,70  p.  1.] 

De-scriptions  (and,  in  most  cases,  figures)  of  'S.\'>  niuninal  species  are  given,  exclusive 

:^(  the   "extra-limital  sprci«'a"  espe(rially  so  designated,  but  including  stmie  tlint  are 

really  such.    Of  these  'X^i  nominal  species,  2(>r>  (in<'lu<ling  Labraces,  Gasterosteidu^, 

AnguillidaO  are  salt-  or  brackish-water,  and  70  fresh-water. 

FABRICIUS  (Otto).  Favna  Onenlandica,  systematice  sistens  nninialia  GraMilnndiu) 
occidentalis  hactenvs  indagata,  (pioad  nomen  siH^cilicvm.  Iriviale,  veniacvlvniqve  ; 
Mynonyma  avdorvm  plvrivni,  descriptioneni,  locvm,  victvm,  generationeui,  mores, 
vsvm,  captvramqvt^  singvli,  i)rovt  detogendi  occasio  fvit,  maxiina([ve  parte 
secvndVm  pro])rias  observationes  Othtmis  F,abricii  ministri  evangelii,  qvondam 
Gnenlandisad  coloniam  Friderichshaab,  .  .  .  Ilafuia' et  Lipsia^  impensis  loauuis 
G«»tllob  Rothe,  .  .  .  MDCCI.XXX.  [Hm).] 
Contains  descriptions  and  notices  of  44  species. 

FORTIN  (Pierre).  List  of  the  CetaQca,  Fishes,  Crustacea,  and  MoUusca,  which  now 
inhabit  an«l  have  inhabited  the  Canadian  shores  of  the  Gulf  of  St.  Lawrence,  and 
are  the  object  of  lishing  op»M'ations,  whether  on  a  large  or  small  scale,  and  which 
are  used  as  bait.  Arc.,  Aic.  <Annual  Reports  of  Pierre  Fortin,  Esq.,  magistnite  iu 
command  of  the  exiM'dition  for  the  protection  of  the  tisheries  in  the  Gulf  of  St.  Law- 
renc<',  during  the  seasons  of  1?^(>1  and  isi)*2.     (Quebec,  1^*.<),  pp.  109-124. 

Continuation  of  the  List  of  Fish  [of]  the  Gulf  and  River  St.  Lawrence.  <Annual 

Reports  of  Pierre  Fortin,  Fs(|.,  [ctunmandingj  the  expeiiition  for  the  pn>t4.*ction  of 
the  lishcries  in  tlM>  Gulf  of  St.  Lawrence,  during  the  season  of  1H(.13,  (pp.  CO-7'J), 
ISi'yA,  (]»p.  (;i-<i:»).  l-^iM,  (pp.(ii>-7l»).     ((,>nebec,  lS(Vl-lcfO().) 
The  title  of  each  report  is  slightly  varied. 

GILL  (Theodore  Nicholas).  Catalogue  ot'  the  Fishes  of  the  Enatern  Coast  of 
North  America,  from  (ireenhunl  to  Gi-orgia.  .  .  •  January^  IHGl.  [8vo,  G3  p|i,] 
Issued  as  an  appendix  to  the  •'  Proceetlings  of  the  Academy  of  Natnral  Sciences  of 
Philadelphia,  lc<01.-' 
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A  list  of  JJIM  nominal  si>erit»s,  with  referonccs,  to  facilitate  identification,  to  Storcr's 
Sjrnojwiia  of  the  Fishes  of  North  Aniericu,  and,  for  specicH  not  mentioned  therein,  to 
other  authorities. 

Synopsis  of  the  Fishes  of  theOulfof  St.  Lawrence  and  Ijay  of  Fnndy.    .    .    . 


<[The  Canadian  Naturalist  and  Creohi<;ist  :  a  hi-nionthly  ,|onrii:il  of  natural  K<!ienee, 
condmrt^rd  hy  a  committee  of  the  Natural  History  Society  of  Montreal.  New  Hcries, 
vol.  II,  !)[».  !lM4-'J«)II;  Au;:ust,  1 ':'»►.">, 
A  list  of  i).">  species,  of  wliich  ■''1  are  marint!  and  hrackish,  ami  14  fresh-wat^^r.    Dicliot- 
omou'4  synopticral  tahles  are  ;;iv«'n  of  thi*  orders,  suhonhjrs,  and  t*amilieM,  and  hricf  diag- 
noses of  tin;  ;;euera  and  (win-re  more  than  one  in  the  «xenus)  of  tlie  spiMritrs. 

HOLBROOK  (John  Edwards\  Southern  Ichthyoh>^y ;  or,  A  Destrriptitm  of  tho 
Fishes  Iiduihitin;;  tlu^  waters  of  South  Carolina,  Geor^^ia,  and  Fh>rida.  By  John 
Kdward.s  Holbrook,  M.  I).,  Professor  of  Anati»my  in  the  Medical  Colle«je  of  tho 
4Stat<:of  South  Carolina;  [etc.]  Illustrated  with  colored  en<;ravin^s,  done  from 
life,  by  J.  II.  LMehard.  New  York  and  London:  Wiley  «fc  Putnam.  1^17.  No,  IL 
[4to,  pp.  1-:J2,  pi.  1-1.  J 

No  others  puhlislied. 

I  Catah>gue  of  the  Fish   of  the  State  of'Oeitrjjia.]    ^.Statistics  of  the  State  of 

(Jporjria:  ...  By  George  White. — Savannah:  W.  Thoriie  Williams.  lf*Ad.  (Cata- 
logue of  the  Fauna  and  Flora  of  the  Stat«rof  Georgia.  Prepared  for  this  work  hy  emi- 
nent naturalists.    p[».  iiy-'2i). ) 

A  list,  without  notes  or  remarks,  of  140  sp<H'ies,  117  of  which  are  salt-  or  brai.'ku«h- 
water,  and  '2',i  fresh- water  (exelnding  the  eel). 

Ichthycdogy  of  South  Candina.     By  .John  Etlwards  IIoIhn>ok,  M.  I).,  Profi'ssor 

of  Anatomy  in  the  Metlical  College  of  the  State  of  .'<outh  Cartdina ;  [etc.]    Charles- 
ton, S.  C:  published  by  .fohn  Uussrll.     Km.     [4to,  title,  pp.  I-IHJ,  pi.  1-'J7.] 
Issued  in  numbers,  and  lerminating  in  the  middle  of  tlio  des<Tiption  of  **  SaurM 
fictem.-'    Descriptions  of  »VJ  si)ecies  and  illustrations  of  54  are  given. 

Ichthyidogy  of  South  Carolina.   By  .John  l-Mwards  Ilidhnndc,  M.  D.,  [etc.]   Vol.  L 

Charleston,  S.  C:  published  by  Kussell  &,  Jones.  IHtR).  [4to,  title,  4  p.  I.  (preface), 
iO.')  [»p.,  '2r^  pi.] 

This  edititm  was  also  issued  in  numbers  (10),  and  wjis  printed  by  Welch,  Bigelow 
&..  Co.,  Cambridge.  The  descriptions  and  setiuence,  with  scmie  slight  miMliticationH, 
arc  the  same  as  in  the  previous  editions,  but  the  plat4.'s  are  new.  50  sjH'cies  are  de- 
scrilNMl  and  illustratr'd,  of  which  4"^  are  marine  and  ti  fn?sh-water. 

A  collation  of  both  editions  of  Ilolbrook's  work  is  given  in  a  "  K«^view  of  lltdbrook's 
Ichthyology  of  South  Carolina,"  [by  Theodore  (5 ill,]  in  the  Americau  Jtmrnal  of  Sci- 
ence and  Arts  (Sillinuiu's),  *Jd  wries,  vol.  XXXVI I,  i)p.  c^J.>-iM,  J;rnuary,  IHGl. 

HOLMES  (Ezekiel).     l>r.  Ilidmes'  Kei>ort  on  the  Fishes  of  Maine,  including  some 

of  the.  Elementary  Principles  of  Irhthyology.  (<^Part  I.  Keports  ujmui  the  Z<H)logy 

and   Botany  of  the  State  of  Maine.)    <[Si?cond  Annual  KeiNirt  upon  the  Natural 

History  and  Geology  of  the  State  of  Main*.     I'rtW.     pp.  11-117. 

The  "Second  Annual  Report  upon  the  Natural  History  and  Oeoh»gy  of  the  State  of 

Maine.  1><0'2,"  although  p;iged  s«rparately  (pp.  1-447),  had  only  this — a  bastard-title, 

and  formed  an   a[i)>endix  to  (although  not  so  specitied),  and   was  bound   with  the 

"Sevfuth  Annual  Keport  of  the  Secn-tary  of  the  Maine  Board  of  Agri«'ulture.  l&ii'i. 

Augusta:  Stevens  &  Sayward,  Printers  to  the  State.     IritJ-J." 

The  list  of  tihlies  embraces  7()  species,  and  was  i^ineipully  based  on  a  manuscript; 
of  this  number,  57  were  marine  and  brackish-water,  and  PJ  fresh-water. 

(Thomas  P  .  .  .  ).  [1]  Descriptive  Catalogue  of  tin:  Hshcs  of  Nova 
Seotia.  By  Thomas  F.  Knight.  ...  K  mari  mvnrM,  Published  by  «lirecti4Ui  of 
the  Provinchil  Government. — Halifax,  N.  S.  Printed  by  A.  Grant,  Printer  to  tha 
Queeu's  Most  Excellent  Majesty.     l^tiO.     [tivo,  54  \>\\,\ 
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r>l  nominal  species  of  finhc.^  are  ennnicrated  and  (in  most  cas<J8  dcscrilHMl)  obwcrva- 
tiona  on  liahits,  «fcc.,  recordexl;  44  of  the  Hpi-cies  arc  salt-  or  bnick ibh- water foiius,  nud 
7  fn'sh- water. 


[y]  JSlu«o  and  Deep  Sea  Fisliorios  of  Nova  Scotia.     }\\  Thomas  F.  Kni^lit,  .  .  . 

JJ  mari  mrras.    l^uldislird  by  direction  of  the  Provincial  (fovernnient. — Hsilifnx, 
N.  S.     Printed  by  A.  (iraut.  Printer  to  thel^neenV  Most  ExcelUnt  ^lajesty.     IrHiT. 
[8vo,  vi(l  1.),  li:ipp.] 

With  pinkish  ])ai>er-eovers,  respectively  entitled,  at  middle  half  (1,2),  Pamphlets  on 
the  FirthcH  and  Fisheries  of  Nova  Scotia.  (1) — No.  I.  Fishes  of  Nova  Scotia,  and  ('J) — 
No.  II.  Short;  and  Deep  Sra  Fisheries. 

As  indicated  by  the  title?,  tliis  rejxu't  is  chielly  devoted  to  the  fisheries  from  an  oco- 
iiomieal  and  political  point  of  view. 

LINSLE7   (James  Harvey).     Catalo-xne  of  the   Fishes  of  Connecticut,  arrjiii;;ed 
according  to  their  natnral  families;    prepared  f()r   the  Yah»  Natural  History  So- 
ciety,   .   .   .    <The  Ameriran  .Journal  of  Science  and  Arts.     Conducteil  by  B.  Sil- 
liman.     (New  Haven),  xlvii,  l-vl4.  ])\u  jW'^O. 
A  list  of  17:t  nominal  species,  of  wliich  14S  are  salt-  or  brack ivsh- water,  aud*25  fresh- 
water. 

LTMAN  (Theodore).     Fishes  taken  in  the  \Va<imut  Wier,  A]»ril  18  to  June  18. 1871. 
Sixth  Annual  Keport  of  th<*  (.'onunissioners  on  Inhunl  Fisheries  tor  the  year  endiii;; 
January  I,  1*^72.     P»oston  :  \Vri;;ht  A:  Potter,  Stale  Prinlei*s,   .   .    .     l.*»7'2. 
*' Most  of  the  ntmienehiture  is  by  Hr.  Franz  Steindachucr;  and  some  notes  by  Profits- 
Bor  A^assiz  are  a«hled,  marked  A;:c-'' 

Th«;  list  enumerates  44  specie's,  and  is  enriched  with  observations  on  the  ecouomioiil 
relations  and  habits  of  some  of  the  species. 

MITCHILL  (Samuel  Latham).    Report,  in  ])art,  of  Samuel  L.  Mitchill,  M.  D.,  Pi»- 
fessor  <)f  Natural  History,  «fcc.,  on  the  Fishes  of  New- York. 
I.  Aixulal. — Eel — silver-tish. 
H.  Ju;jjular. — Cod — blrnn}'— stomodon. 

III.  Thora<Mc. — Fioundr-r — stta-bassi.' — mackerel — "^uniard — dolphin. 

IV.  Al)d(miinal.— Salmon — pike— elops — silver-side — mullet— tlying-fish — polyne- 

nnis — herrin/T — carp — perch — black-lish — ber;;al — striped  basse — weak-fish. 
V.  Chon<lroptery']jious. — Stur<xi'<>n — shark — ray — lami)rey. 

VI.  Urancilio^t^»*:ious. — Toad-lish — sun-fish — sea-h«>rse — iisldu^-frog. 

*^*  Thost^  marked  thus  *  hixw.  been  described  from  fresh  specimens  ;  with  tins  noto 
l^lf  an;  snp])os<Ml  to  be  s]>eci»'s  unknown  to  the  systems,  or  not  jilainly  enou;;:h 
descriluMl ;  and  by  this  si^x'^  *■  in'^^v  be  used  for  human  food. 

The  new  g(*nera  are  four,  *S/o«<of/(>«  l---.Mcr  Incuts  Ihif.],  Mtn'onr,  Tniifoga,  iind  7?orrM«. 

A  very  considerable  number  of  fishe.>.  well  known  to  the  author  of  these  beginning 
of  an  attem]»t,  are  not  ev«;n  named  in  the  i)resent  list,  because  they  have  not 
come  to  hand  during  thr  lew  wi-eks  that  have  elapst'd  since  it«  commeucemeiit. 
Snch  are  th«'  pond-tisli,  king-fish,  slieei)s-hj'ad,  and  a  multitude  more. 

New  York:  printed  by  D.  Cai lisle.  No.  'Ml  Broadway,  January  1,  1814.  [I2mo,  3!* 
pp.,  ineludjng  title.] 

To  avoid  all  doubt,  it  may  be  specitically  stat^.'d  that  the  title  above  given  is  nu  exact 
transcript  (kindly  furnished  by  Mr.  IhevoortJ  of  the  title-page  of  the  work. 

The  Fishes  of  New  York,  describiMl  and  arranged.   .   .    .     ^Transactions  of  the 

Literary  and  Philosophical  Society  of  New-York:    .   .   .   ,  vol.  1,  Irtlo,  pp.  :i'>5~41»*2, 
pi.  1-4).' 

In  th*r  introductory  remarks,  147  species  (and,  in  addition,  19  varieties)  are  Hummed 
U]).  These  are  arranged  according  to  Shaw's  modification  of  the  Linua'an  8y^tem.  and 
the  generic  diagnoses  are  mostly  copied  (sometimes  with  slight  verbal  moditications) 
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fi-oiii  Sha\v*B  work.    CO  of  tlu»  spo(Mes  an?  illiiHtnitrd  (mostly  from  drawinj^  by  Dr. 
AktTly,  a  bi-oth^jr-iii-law  of  Dr.  Mitcliill)  ou  i\  st<a'l-])latcs. 

Till"  pn-^'CMliiij^  work  :i])])i'ars  to  have  l>et'ii  translated  into  rmu'li  l»y  F.  .J.  Mt'iss»»r, 
a]>liysi('ian  of  Unissi'ls,  it  Inrinjx  apparently  tlie  woik  n'fern'il  to  nntiiT  tlie  tith*:  *•  Mc- 
nioire  Mir  Tic-lit liyoIo«;i<*  <lo  rAnu'ritpK*  St'pt<Mitrionai4*f  par  Mitchill,  tradnetioti  do 
l'anj;lais,"  in  Vantlerinaelfn's  Dictionnain*  drs  honuncH  dcH  Icttrcs,  dcs  Kavans  ct  dea 
artistes  de  la  lielgitpie  (l-::'37),  p.  2l>.    I  have  never  wren  the  work. 

Memoir  on  lehtliyolojry.    The  Fishes  of  New  York  deserihi'd  and  arran^jed.   Iq 

a  sn{)pleinent'  to  the  Memoir  on  the  same  snl>Je«*t,  printtMl  in  the  New-Vork  Lit- 
erary and  I'hilosophieal  Tran>a<'tions,  vol.  I,  pp.  'Xut-VJ'2,  Ity  Samnel  L.  Mitehill. 
<^Tho  American  Monthly  Maij^azine  and  (.'ritieal  Review,  vol.  H  (New-York: 
l^?17-li::<lJ!?),  pp.  2\l-:US  (Fehniary,  HlH);  :WI-:WS  (Mareh,  iHir'). 

In  this  snpplement  4'i  ncmiinal  K])eeies  are  add<>d,  of  which  'M  are  f;iven  hh  imirine 

and  11  are  enumerated  as  fn«sh-water;  hut  two  of  the  latter  ("the  fresh-water  et^U"  and 

"lon{»- jawed  fresh-water  pike,"  or  Jkhne)  are  re^dly  rather  salt- or  hrackish-water 
Kpe<;ies. 

PERLE7    (M  .   .   .  H   .   .  .   ).     Report  np«ni  the  Fisheries  of  the  Bay  of  Fnndy. 

15y  M.  H.  Perley,  Esquire,   Iler  Majesty's  Emi;;rat ion  Ollicer  at  Saint  .lohn,  New 

Ih'unswick,   .   .   .     Frederi«-t<Mj  :  J.  Simpson,  Print<'r  to  the  Queen's  Most  Exceilenc 

Majesty.     iK'il.     ["^vo,  viii,  17(>  pp.] 

Contains  a  list  of  TiT)  nominal  spt^cies,  of  which  4*2  are  salt-water  and  VA  frtrsh- water. 

I)escri]>tive  Catalogue  fin  part]  of  the  Fishes  of  New  ISrunswick  and  Nova  Scotia, 

hy  M.  II.  IVrli?y,  Es«iuire,  Iler  Majest.v's  EmigrathMi  Ottieer  at  Saint  John,  New 
]{rnnswi<rk.     [Second  edition  ]     Fredericton:  J.  Simpson,  Frinter  to  the  Queen's 
Most  Excellent  MaJ«'sty.     IsVJ.     [Hvo,  cover-title,  ."iO  pp.] 
C(»itains  a  list  of  TrJ  nominal  sjjecies,  uf  which  ID  are  salt-water  antl  I'J  fresh-water. 

It  is  a  Si-cond  etlition  of  the  catalogue  in  the  pn-ceiling  W(>rk  (pp.  llJ^-loD). 

POEY  (Felipe).     ConsiH-ctus  T'iseium  cuheusinm.      Extrait  des  Memorias  tuyhn^  la 
Historia  natural  de  la  isla  de  Cuba,  tome  2*^,  dont  la  ]»agination  a  et<^  eonservee. 
Far  Felipe  INN-y.     llabana,  iHol :  imprenta  dt^  la  viuda  de  Bareina  y  compaui^i, 
calle  <le  la  Reina,  num.  (I.     [f^vo,  title,  pp.  3,')? -401.] 
An  extract  from  the  tbllowing  work: 

Memorias  s<»bre  la  Historia  natural  dela  isla  de  Cuba,  acompafiadas  de  Kuuuiriofi 

latonis,  y  estractos  en  Fiances.  Pt>r  Felipe  Poey,  catt^lratieo  de  /oologia  y  <h«  aua- 
tomia  conparada  de  la  real  univerMida<l  de  la  Habana,  y  s<H>io  ]>undador  dtr  l.i  Sin*!- 
edad  Entomologiea  tie  Francia.  Toma  *<^*'.  Habana:  imprenta  de  la  viutla  do  Ba- 
reina, calle  tie  la  lieimi,  num.  (i,  1  ■•?.'»« J- KiH. 

Syiuipsis   Fiscium   culxMisinm.     Catalogo  razonado  de  los  peces  <le  1u  isla  tlo 


Cuba,  extractado  del  Repertorio  iisico-natural  de  la  isla  de  Cuba,  Director  Felipo 
Foey,  tome  '-i'»,  patina  y7*.>  y  sigiiientes  [-Uir»].  F«»r  Felipe  INh'v.  Habana,  lf*itr* : 
imprenta  de  la  viuda  de  Bareina  y  comp",  calle  de  la  Reiua,  No.  ().  [^vo,  1  title, 
pp.  -JTlMrM.] 

Although  jiiimarily  catalogues  of  Cuban,  and  therefore?  extra-limital,  forms,  they  ai« 
almost  indispensable  to  the  investigator  of  the  North  American  s)M'(ies. 

PUTNAM  (Frederick  Ward).  [Fishes  of  Essi^x  County,  Massachus<'tts.]  <rro- 
Cfcdings  of  the  Esm'X  Institute,  vol.  I,  pp.  114.  14S,  *.i«H,  .   .   .     lsr).^>-'(). 

])is<onlinned  after  the  third  article;  :WsiK'cie8(Peicida* — Scombrida')  wereonumer- 
atiMl. 

REINHARDT  (Johan).  Fortegnelse  over  GionlandH  Fatt<»dyr,  Fnglo  o^  FiNkis  .  .  . 
<^RiNK  (H  .  .  .)  CiKudand,  geographisk  og  statistik  beMkn^vet.  Kjolonhavn. 
ISTw. 
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Reprinted  (from  Hame  types)  with  rest  of  natural  history  in  the  following  work : 
Natiiihistoriske  Bidra;;  til  en  Beskrtvelhe  af   Grouland.  af  J.  Reinbardt,  J.  C. 
Scliiotlte,  O.  A.  L.  Monrh,  C.  F.  Liitkf  n,  J.  Lauj^e,  II.  Kink    .   .  .    Kjobenhavu. 
Louis  KlfinM  Iii>gtrykk«*ri.      1S">7,  (pp.  2<)-'27.) 
A  nominal  list  of  ttO  spfi-ios,  with  rrtt-rences  to  original  descriptions,  or  to  the  Fatuia 
GruMilandica  of  Fabricins,  and  with  the  nanu'S  current  amon;;  the  Es<|uimaux.     Only 
four  t)f  the  species  (Saiuiouida')  are  fresh-water. 

The  same  list  (but  without  the  rt'lVrrnees  to  authorities)  was  translated  and  pub- 
lished in  Ktzel's  (Anton  von)  Grouland  geographisch  und  Ktatistiseh  besehriebeu.  Aum 
diiui^chen    Quellcnsi-hriften.     Stuttgart,  J.  G.  Cotta'sehtT  VtTlag.  IrH^K    (pp.  i>^2-o^4.) 

RICHARDSON  (John).  Fauna  Boreali-Anurieana  ;  or.  the  Zoology  of  the  Xortb- 
tTu  Tarts  of  British  Auu-rira  :  containing  Descriptions  of  the  Objects  of  Natural 
History  CoIl<>cr<'d  on  the  Iut<^  Northern  Land  Kxpeditions  under  the  couiujand  of 
Captain  Sir  .John  Franklin,  IJ.  N.     Part  third.    The  Fish.     By  Johu  Richards^m, 

M.  D.,  F.  If.  8..  F.  L.  S ,   Surgeon  antl  Naturalist  to  the  KxjK'dit ions.     llhi«- 

trated  by  nunierous  plates.  Fubli.^hed  under  the  authority  of  the  Right  Honourable 
the  Secretary  of  State  for  C(»lonial  All'airs. — London:  Richard  Bentley,  New  Bur- 
lington street.     MDCCCXXXVI.     [4to,  xv,  327  (-j-1 )  pp.,  24  pi.  (numbered  T4-l»7).] 

SCHQJPFF  (Johann  David).  Beschreibung  einiger  n(>rd-amerikanischer  Fische, 
vor/iiglich  aus  den  Neu-Yorkisehen  Gewiissern,  .  .  .  <^$chriften  der  Ges»elli«cbaft 
naturforschendtT  Freuinle  zu  lierlin.     viii.  1^)^11)4,  l7tTfi. 

SMITH  (Jerome  Van  Crowniushield).  Natural  I!ist(»ry  of  the  Fishes  of  Massa- 
chusetts, embracing  a  practical  essay  on  angling.  By  .Jenuue  V.  C.  Smith,  M.  D. 
[Cut.]     Boston  :  Allen  and  Ticknor.     ls:J3.     [12mo,  vii,  31»I>  (-j-1)  pp.] 

An  exceptionally  and  even  ludicrously  erroneous  and  worthless  compilation.  Its 
character  was  exposed  in  "  J?cmarks  on  the  *  Natural  History  of  the  Fishes  of  Mjissii- 
chusetts,  .  .  .'  Read  before  the  Boston  Society  of  Natural  History,  March  'ZiK  1*19. 
By  D.  Iluujphreys  Ston;r,  M.  D.  <^Auieiican  .lonrnal  of  Science  aiul  Arts  (Sillimun*s), 
vol.  XXXVI,  July,  1K59.  i^p.  3:i7-:Ul»."  According  to  Dr.  St(Uer  (p.  :J4s),  the  work  of  his 
compatriot  contains  "notices  of  li).'>  sjuc^ies.  of  which  1^0  are  foreigners,  and  but  t?5  are 
found  iu  the  waters  of  our  State.  Of  tlu-se  !(».')  species,  'Mt  are  iliustrattnl  by  tig;iin;s; 
of  these  :>0  illustrations,  but  0  accompany  species  which  are  f«>uiul  on  our  coast ;  of 
these  1>  ligureSjG  are  copied  from  *Slr(H'k\  PlaUs,'  and  3  from  Mitchiirs  ^  Fitfhev  of  Xrtp 
York  :*  oi  the  :5()  illustrations  [small  wood-cut  tigures]  coutaiuediu  this  *  History ^^  not 
one  is  drawn  I'rom  nature." 

A  Catalogue  of  the  Marine  Fishes  taken  on  the  Atlantic  Coa.«it  of  Ma.ssachu- 

setts.  .  .  .  [Also,  "  Fishes  found  in  the  liivei*s,  Mountain-Streams  and  Ponds  of 
Massachusetts.-']  <^Ueport  on  the  (Jeology,  Mineralogy,  Botany,  and  Zooh>|»y  of 
Massachusetts,   .   .   .     By  Edward  Illtclieock,    .   .    .     Boston,  18)3,  pp.  55o-554. 

A  list  of  W  ufmiinal  species  of  marine  aud  17  of  fresh-water  lishes. 
[Revised  Catalogue  of  the  Fishes  of  Mjussachustitts.]     <0p.  cit.,  IK.^,  pp.  «97- 

A  list  of  102  uomiiuil  species,  S3  of  which  (including  the  Bo<liani=Morone)  are  salt- or 
brackish-water,  aud  \\)  fresh- water. 

A  Catalogue  of  the  Mariiu?  and  Fresh -Water  Fishes  of  Massachusetts,   .   .  . 

<^0p.  cit.,  second  edition.    Boston,  .  .  .  ,  lS3r>,  pp. r)34-r>3S. 

A  list  of  the  satue  character  as  the  pre<  eding,  enumerating  1()G  nominal  spt^ies  (and 
2  varieties),  of  which  8U  are  salt-  or  brackish-water,  and  17  fresh-water.  Re^  io:lno<rd 
(pp.  lo-lS)  in  the  "Catalogues  of  the  Animals  and  Plants  of  Mas>achusett8/-*  (E  .ited 
by  IMward  Hitchcock),  Amherst.  1630,  reprinted  (.same  type)  from  the  second  odiiioa 
of  the  above-cited  work. 
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Tlio  catalojvue  is  a  repetition  of  the  nainos  (without  ilescriptions  or  reiimrkH)  of  tht) 
aiitli(ir*8  *'  Natural  HiHtory  of  the  FiHhfs  of  Ma8Hachusett«." 

This  compilation  was  also  criticiHi'd  (by  Dr.  D.  II.  Stx»rer)  in  IHlfi*  in  *'An  Kxani- 
inatioij  of  the  *  Catalogue  of  tlie  Alarinc  and  Fre.sh-walcr  Fishes  of  Matfrtachusetts/  hy 
J.  V.  C.  »Sniith,  M.  J).,"  contained  in  Profcsnor  IIitchco(;k*8  "Report  on  the  Geolojjy, 
Miueralo«j:y,  &c.,  of  MassachuMettiii.  By  D.  Iluinphreys  Storer,  M.  D."  <lJo.stou  Jour- 
nal of  Natural  IIiHtoryf   .   .   .   vol.  I,  pp.  347-305,  pi.  viii  (May,  18JU)). 

STOKER  (David  Humphreys).  A  Kei>ort  on  the  Fi.shes  of  Miis-siichnsettA.  hy  D. 
Hnniidireys  Storer,  M.  D.  <^Ik)8ton  Journal  of  Natural  History,  .  .  . ,  vol.  II,  lt3y, 
pp.  '281>-rj.>*,  [)1.  vi-viii. 

Descriptions  are  given  of  107  nominal  species,  01  of  whi<;h  are  salt-  or  brackish- 
water,  and  1()  fresh-water;  in  the  concluding  remarks, 9  additi<mal  nitdeteruiiuate 
si>ecies  are  indicated  as  probable  inhabitants  of  the  Massachnstitts  wat(>i*s. 

8npplcnient  to  the  Ichthyological  ReiKirt.     <Ih.,  vol.  Ill,  18-11,  pp.  •207-273. 

Additional  Descriptions  of,  and  Observations  on,  the  Fishes  of  Massachusetts. 

1«42/  <Jb.,  IV,  1841,  pp.  17;>-ll)0. 

A  second  su]>plement  to  the  report. 

Reports  on  the  Ichthyology  and  Heqjetology  of  Massachusetts.    By  D.  Ilum- 


])hreys  Storer,  M.  I>.  .  .  .  <^Reports  on  the  Fisht^s,  Keptiles,  and  IJirds  of  Massa- 
chusi'tts.  Published  agreeably  to  an  order  of  the  legislature,  by  theconimissioners 
on  the  zfKilogical  and  botanical  survey  of  the  State.  Hoston  :  Dutton  «fc  Went- 
wurlh,  State  Printi'rs.  1H31).  [??vo,  x^i  [-|-  "J  1.],  420  pp.,  4  1)1.],  i)p.  l-2r)3,  with 
half-title, — Fishes  of  Massiurhusetts, — pp.  l-2t>2,  pi.  1-3. 

The  report  on  the  fishes  is  the  same  as  that  ]>ublished  in  the  "  Boston  Journal  of 
Natural  History,"  but  (I)  an  entirely  ditfereut  introduction  is  added,  (2)  the  supple- 
mentary ol)servations  on  ''  (.'arvhariaM  ohMcitrun^'  (B.  J.,  Ill,  ooH)  ure  omitted,  and  (3) 
supplementary  observations  are  added  (pp.  4u^40D)  on  several  siK»cies. 

The  plates  are  api»arently  printed  from  the  same  lithographic  stones. 

A  Synopsis  of  the  Fishes  of  North  America.   .   .   .     <^Memoirs  of  the  American 

Academy  of  Arts  and  Sciences.    New  series.    Vol.  II.    (Cambridge,  lyiH),  pp.  253- 


I'.iO  ntmiinal   species  from   all  North  America  (including  the  West  Indies)  are  de- 
HcrilN-d.    The  descriptions,  howev(M',  are  mostly  inaptly  compiled  and  insuthcient. 

A  Synoi>sis  of  the  Fishes  of  North  America.    By  David  Humphreys  Storer,  M.D., 

A.  A.  S.,   .   .   .     Cand^ridge :    Metcalf  an<l  Company,  printers  to  the  university. 
ltiU\.     [4to,  1  p.l,  (^tithO, -'"^  pp.] 
A  reprint,  with  separate  pagination,  title-page,  and  index, of  the  preceeding. 

[Catalogue  of  the  Fishes  of  South  Carolina.]     <^Report  on   the  Geology  of 


South  Carolina.  By  M.  Tuonu'y,  .  .  .  Columl>ia,  S.  C.  .  .  .  l'-'4H.  Ap))en- 
dix. — Catalogue  of  the  Fauna  of  South  Carolina.  [Kdrted  by  I a» wis  R.  Gibbes. 
l>p.  i-xxiv] — 4.  Class.     Fishes.     [By  D.  II.  Storer.  jip.  x-xiii.] 

A  n<»minal  li«t  of  14U  species  C23  of  which  are  fresh-water  species),  representing  DO 
genera,  is  given  ;  it  is  little  trustworthy. 

A  History  of  the  Fishes  of  M:issa4'husetts.     By  David  Humphreys  Storer.    <Me- 

moii's  of  the  American  Acadeujy  of  Arts  and  ScM'nces  (Boston),  new  eeries,  viz: — 
(1.)  V,  pp.  41)-i).>,  pi.  1-H,  lK-i3: 
(2.)  V,  pp.  122-1(58,  pi.  9-l(i,  1H53; 
^3.)  pp.  257-290,  pi.  17-23,  IKV,; 
(4.)  VI,  pp.  3()i>-:i72,  pi.  24-29,  Ih'of'; 
(5,)  VIII,  pp.  389-434.  jd.  30-:J5,  1863; 
(t5,)  IX,  pp. ,  pi.  3G-39,  181)7. 
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134  spocioM  lire  <lt*K<Til»efl  an<l  («'xeL«pt  on** — tlio  PhoUs  ^Hl)bifHrcatufi.^Kamcsofframmm% 
fubbi/Hiratiis)  illustrated,  uiid.  iti  an  apptMidix.  a  iminitial  list  (by  Mr.  Freilftrick  Put- 
iiani.  of  .Salem)  ol"*JI  a<lditiimal  specied  is  i>ublislii>d.  Of  tlio  I'M  Ki>ecii-Ji,  11(>  are  tfalt-or 
bia'.'kish- water,  and  l"^  fn-sh -water. 

A  liist«)ry  of  tlie  Fishes  of  Massaelins^itts.     IJy  David  IIiiuiplireyB  Stoivr,  M.  D., 

A.  A.  S.   .    .    .     (Rfprinie<l  from  the  Meiiioii-sof  tlie  Anierieaii  Aeadeinv  of  Artsaml 

Seieiiees,) — Camhrid;4»' and  Boston:  Wirleh  ^St  iii<;elow  and  Dak  in  A:  Metcalf.  1^07. 

L4lo,  -2  p.  1.,  '^-7  pp.,  :VJ  id.— pi.  :;t)  folded.] 

As  indieatedon  the  tilli>pa;x<->  Ji  reprint  of  the  proeedinjj,  or  rather  »  collection  of 

♦•xtras  t»f  the  .H<;veral  parts  of  that  work  separately  and  conseentivtdy  pa«5ed,  ami  with 

independent  title-page  and  index. 

STORSR  (Horatio  Robiusou).  Ohst-rvations  on  the  FishcH  of  Nova  .Serttia  and 
Labrador,  with  Descriptions  of  New  8pecie.s.  .  .  .  (l/ioO).  <^Iiostou  Joiirual  of 
Njitnral  History,  VI,  l^.')7,  pp.  •i47--27U,  pi.  7-d. 

A  list  of  :2y  siK'cies. 

II. 

The  followinji;  titles  of  artielos  hy  the  anthor  are  a])ponded  fi»r  the  pnri)ose  of  afford- 
ing really  letVrenec  to  papers  wherein  are  ^iven  the  reasons  for  many  of  the  changes 
in  the  nomenelatniv  of  the  species  ennmorated  in  theeatalo>rne.  Tho  artiele^^  arv  dcsig. 
nMted  in  the  se(|nenee  adopted  in  the  elassitieation  nsed  in  the  eatalogno.  TIit«  arj^ii- 
meiits  for  the  adoption  of  the  names  nsed  for  the  s[)ecies  of  several  fuiuilies,  in  uiost 
eases,  are  ^iven  in  thi^  artiehrs  on  those  families  cited. 

GILL  (Theodore  Nicholas).  Synoi)sis  of  the  rienn)nectoid8  of  the  Eastern  Coast 
of  North  America.  .  .  .  <[Froeeeding8  of  the  Academy  of  Natural  Scitrui-Ob  of 
Philadelphia,  l.-ti4,  pp.  -JU-XiJI. 

.SynopsiN  of  the  North  American  (iadoid  Fishi?.s.     .     .     .     <^P.  lrir»3,  pp.  242-:254. 

Synopsis  of  t lie  Family  of  the  Lyco<loida.'.     .     .     .     <1*.  if'ti:^,  p]).  2r>4-'2lJ:f. 
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PREFACE. 


The  following  supplement  to  Part  I  of  the  Constants  of  Nature,  con- 
tains, in  addition  to  determinations  published  during  the  past  two  years, 
some  materials  which  were  overiooked  in  compiling  the  original  work.  In 
it  data  are  given  for  neariy  seven  hundred  substances,  of  which  at  least  four 
hundred  are  new  since  the  publication  of  Part  I. 

Of  course  the  compiler  is  anxious  that  his  work  should  be  as  thorough 
as  possible,  and  hence  he  will  be  greatly  obliged  to  any  person  calling  his 
attention  to  errors  or  omissions.  He  would  also  request  investigators  having 
unpublished  determinations  on  hand  to  favor  him  vrith  copies  of  them  for 
use  in  subsequent  supplements  or  editions.  Such  material  is  always  worth 
saving,  even  when  it  is  not  of  sufficient  value  to  warrant  publishing  by  itself. 

Few  explanations  are  needed  in  this  supplement.  The  arrangement 
and  abbreviations  are  the  same  whi(;h  were  originally  used,  with  the  excep- 
tion of  a  very  few  new  titles  for  periodicals.  These  are  abbreviated  as 
follows : — 

B.  D.  C.  G.    "  Berichte  der  Deutschen  Chemischen  Gesellschaft." 

B.  H.  A.  S.  F.    *'  Bulletin  Hebdomadaire  de  I'Association  Scientifique  de 

France." 

C.  C.  or  C.  Cent.     "Chemisches  Centralblatt."    All  references  to  this 

periodical  apply  only  to  the  third  or  current  series. 
Fortsch.  d.  Pliys.    "  Fortachritte  der  Physik." 

F.  W.  C. 

Cincinnati,  March  9, 1876. 


SUPPLEMEINTT 


TO 


TABLES  OF  SPECIFIC  GRAVITY,  BOILmO  POINT 

AND  MELTING  POINT. 


I.  Elementary  Substances. 


Name. 

Specific  Gravity. 

Boiling  MeUing 
Point.      Point. 

*  Bromine. 

5.-24  '5* 

'  Sodium. 

|o-97. 

•       « 

0.9743.   10®. 

*       « 

0-9735.  13^  5.      J 

*  Potassium. 

0.8750.  13°.           1 

*          « 

0.8766.  I8^ 

^  Silver. 

1032®. 

*        u 

10.1053.      Slowly  cooled  from  fusion.       |^ 

• 

•       « 

10.5513.                   Ditto. 

Rolled. 

*®           H 

10.4476.      Hammered. 

**           « 

9.6323.      Gninulatcd. 

i 

► 

**           « 

9.8463.      Brittle. 

"        a 

• 

9.553^-      Cryst.  in  laminae. 

1 

'*        a 

10.4913.      Wire. 

1 
■  y 

**        tt 

10.5700.      Solid.     1 

1 

"        « 

JQ.4612.      Molten.    J 

1 

AUTHORITIES. 

'  Baumbaiier.  B 

.D 

C.  G.  4. 

6 

Bauinliauer.     B.  D.  C.  G  "  n 

Baudrimont. 

J.  P.P.    7. 

927. 

G.  (;o5. 

287. 

2  Troost  A  Haiitcfcuille.    C. 

MVilson.    Fortschritte   der' 12 

Baudrimont. 

J.  P.P.    7. 

U.     78.  970. 

rhys.    8.  42o.                   [ 

287. 

■ 

•  f  Buunihauer. 

B. 

D.  C.  G. 

8 

Baudrimont.   J.  F.  P.   7. 

» 

Baudrimont. 

J. P.P.    7. 

6.  Goo. 

287. 

287. 

4 

Bauinhauer. 

B. 

D.  C.  G. 

f 

Baudrimont.  J.  F.  P.    7.," 

Baudrimont. 

J.  P.P.    7. 

6.  055. 

287. 

287. 

6 

Baainhauer. 

B. 

D.  C.  G. 

10 

Baudrimont  J.  F.  P.   7. 

15 

[Roberts.    C. 

N.    31.  H3. 

6.  655. 

» 

287. 

IC 

Roberts.    C. 

N.    31.  143. 

SPECIFIC  GRA  VITY  TABLES. 


Name. 

specific  Gravity. 

Bwline  Heltinc 
Point.  1   Point. 

"  Sulphur. 

1.87.     Amorph.  Y.110W.     1 
I.9I-I.93.  ■      BnwD.     / 

>          n 

» 

2.069.      N'f" 

•       ■ 

2.0748.  0'.     C-yw. 

'  Selenium. 

4.406.    21°.      C.T.I. 

4.495.     G«y. 

'        ■ 

4.514.       «   G™™a«, 

•        ■ 

4.77. 

Lani.oaud. 

•        ■ 

4-79- 

Fr»oi  alkiUne 

M           , 

4.86. 

"           ■ 

4.418. 

Ct^l 

> 

"           « 

4.54. 

FtCId  ClcbOB  di. 

"           ■ 

4.59 

tulphiJc. 

•*           ■ 

11           , 

4.29-4.36.    Ma«d-       J 

"  Biirium. 

3.75- 

"Lead. 

11.1603, 

»     . 

11.361.    70°.        1 

11.07.      Mol.™.        / 

»     ■ 

n      , 

11.335.      0°. 

"Iron. 

7.761.     Wire,                                            1 

"Copper. 

1 

1236'. 

"          cc 

8,4325.      Slowly  c«lcJ  fcnn  ruidot.,        , 

"     • 

8.902.     0^.      PI»«,                                 1 

ACTHOHITIES. 


118. 

aencl 

topp.    A.  C.  P.  93.  121).     1 

•isati,    B.  D.C 

a,  7 

m\ 

Venmnnn.  P,  i 

lai 

m 

Itiiiiimelsberg. 

p.  A 

152. 

154, 

PA 

152. 

134. 

lUu.mel3berB 

P.  A 

152.1 

154, 

Rammelsbcrg 

P.  A 

152. 

154. 

■  Ham  [Q  els  berg.  P.  A.  152. 

iLinimelBberg,  V.  A.  162, 

Ramm^lsbcig.   P.  A.  152. 

Raitinielnber^.  P.  A.  153, 

154, 
TtftmiiicUberg.  P.  A.  152. 

Ro-nniclsWrg.  P.  A.  152. 
.     154, 
Serpius   Kem.    C.  N.    31. 


"OHyton.  Nich.    J.   (1).   1. 

110. 
"  BaatWmont.    J.  P.  P.  7. 

278, 
»f  Mallet.  8,  J.  (3).  8. 212. 
"I Mallet.  8.J.  (3).  8.  212. 
n  Quincke.  P.  A.  97.  390. 
"Weber,  P.  A.  146.  257. 
«  Wilson.   Fortsch.  d,  I'liji. 

S,  425, 
"Baudrimont     J.  F.  P.  7. 

2S7, 
•Quincke,     P.  A.   87.  398. 


SPECIFIC  GBAVITY  TABLES, 


Name. 

Specific  Gravity. 

Boiling 
Point. 

Melting 
Point. 

'  Copper. 

8.9565. 

17^     1 
0°. 

«      « 

8.945. 

•Palladium. 

12.0. 

*         « 

12.104. 

5  Platinum. 

21.504. 

17^6. 

•  Iridium. 

22.421. 

17^5. 

'  Zinc. 

1035"- 

*  Cadmium. 

8.6689. 

Wire. 

9  Mercury. 

13.6078. 

O^ 

»«        « 

13.582. 

5*^-10**.       1 

"        « 

13.570. 

Io^-I5^ 

* 

"        « 

13.558. 

I5*'-2o^  i 

"  Pho5<phorus. 

1.83676. 

0''.    ^ 

"                c. 

1.82321. 

20°.    I 

14               « 

1.80681. 

44^    J 

44**.4. 

w 

1.74924. 

4o^  \ 

"            « 

1 

1.6949. 

200".  r 

Ii>lten. 

18               „ 

1.6027. 

"           « 

1.52867. 

280^  J 

»           « 

Amorphous. 

2.34.    0 

0 

• 

V 

"            « 

« 

2.148.    i 

0°.      Prepared 

I  at  265O. 

1 
\ 

to 

«           « 

« 

2.19.    0 

°. 

«    360O. 

1 

«            « 

« 

2.293. 

0°.              « 

«    500^. 

J 

AUTHORITIES. 


*rilampe.    C.  C.    6.   379. 
« 1  Ilampe.    C.  C.    6.    379. 
»troost&  Hautefeuille.    C. 
R.    78.  970. 

*  Lisenko.  B.  D.  C.  G.  5.  29. 
'Deville  Si  Debray.    P.  M. 

(4).  50.  5G0. 
«  Deville  A  Debray.    P.  M. 

(4).  50.  5G1. 
T  Weinhold.    P.  A.  140. 1%. 
"  Baudrimont.  J.  F.  P.  7.  278. 

•  Hdllstrom.  Gilb.  Ann.  20. 

397. 
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^Regnault    P.  A.    62. 

50. 

19 

11- 

Regnault.    P.  A.    62. 

50. 

lis 

I  Regnault    P.  A.    G2. 

50. 

If 

IS 

Msati  &  DeFranchis. 

B. 

D.  C.  G.    8.  70. 

20 

14 

Pisati  &  De  Francliis. 

B. 

D.  C.  G.    8.  70. 

," 

IS 

Piaati  &  DeFranchis. 

B. 

D.  C.  G.    8.  70. 

n 

;  IS 

Pisati  it  DeFranchis. 

B. 

D.  C.  G.    8.  70. 

IS 

17 

Pisati  (fe  DeFranchis. 
D.  C.  G.    8.  70. 

B. 

I^sati  it  DeFranchis.  B. 

D.  i\  G.    8.  70. 
Pisati  «fc  DeFranchis.   B. 

D.  C.  G.    8.  70. 
Troost    fi.    Ilautcfeaille. 

B.  D.  C.  G.    7.  482. 
Troost    <fc    Hautefeuille. 

B.  D.  C.  G.    7.  482. 
Troost    <fe    Hautefeuille. 

B.  D.  C.  G.    7.  482. 
Troost    &    Hautefeuille. 

B.  D.  C.  G.     7.  482. 


8 


SPECIFIC  GRAVITY  TABLES. 


Name. 

Specific  Gravity. 

BoUingrj  Melting 
Point.      Point. 

» Gold. 

19.2945.      Unrolled.     1 
19.2982.      Rolled.        J 

" 

»    « 

•  Carbon.     Diamond. 

3.51432.     I8°.I. 

*        «                  « 

3.5143- 

»        « 

3.529.   I5^ 

•       «           Cliarcoal     from 

I.8I-I.85. 

sugar. 

»Tin. 

7.2914. 

*    « 

7.3395.      Wire. 

•    (I 

7.143.    1  Reduced    by  H.  from  ^ 
7  1 66.           sunnous  chloride. 

7.195.      Precipitated.                      ' 
7.310.      A<*tcr  Fuiion.                 > 

»9    « 

"    « 

"    « 

"  Cerium. 

6.628.      Electrolytic.     1 
5.728.      After  Fusion.    J 

Bet  we- n 
l&b&A^. 

"        « 

"  Lanthanum. 

6.049.       1 

,     ^              Electrolytic. 

6.163.       - 

>•           « 

"  Didymium. 

6.544.      Electrolytic. 

ArXIIORITIES. 


Roberts.    C.S.J.  (2).  12. 

203. 
Roberts.    C  8.  J.  (2).  12. 

203. 

•  V.  Schrotter.      Jahresber- 

icht.    24.  257. 
*Schrauf.        Jahresbericht. 
21.  257. 

*  Dufrenoy.    Jahresbericht. 

24.  253. 
•Monier.  B.H.A.S.F.   14. 
13. 


'Giiyton.  Nidi.  J.    (1).    1.  »»  ( Hillebrand  it  Norton.  P 


110. 
« Baudrimont.     J.  F.  P.     7.  '* 

27S.  I 

•fRammelsberg.    B.  D.  C.  » 
G.    3.  725.  I 

Rammclsberg.      B.  D.  C.  i« 
G.    3.  725.  I 
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A.  150.  471. 
Plillebraiul  &  Norton.  P. 

A.  150.  471. 
Hillebrand  &  Norton.  P. 
A.  156.  473. 
I  Hillebrand  &  Norton.  P. 
[     A.  15G.  473. 


" ^  RammeLsberg.      B.  D.  C  "Hillebrand  <t  Norton.    P. 
G.    3.  725.  A.  150.  474. 


IS 


.  Rainniel.sberg.      B.  D.  C 
[     G.    3.  725. 


SPECIFIC  GRAVITY  TABLES, 


II.  Fluorides,  Chlorides,  Bromides,  and  Iodides. 


Specific 

Boiling    i  Melt. 

Name. 

Formula. 

Gravity. 

Point. 

Point. 

'  Strontium  fluoride. 

8rF,. 

4.210. 

^  Lead                « 

Pb  F,. 

8.241. 

*  Arsenic  tri fluoride. 

As  F3. 

2.66.     1. 

64*>-66^ 

*  Potossium  titanofluoride  K.^  Ti  Fg.  IT..  0. 

2.992. 

*  Copper                   « 

CuTiFe4H,0. 

2.529. 

•  Ammonium  stannofluor- 

idc. 

Am.,  Sn  Fj. 

2.887. 

'  Potassium              « 

K,  Sn  F,.  IIj  0. 

3.053. 

*  ^lancjancso            « 

MnSnFe.  011,0. 

2.307. 

•  Cobalt                    « 

CoSnFe.  6H,  0.1 2.604. 

"Potassium  zircofluoride.'        K.^  Zr  Fg.        3.582. 

"  Xickel                   «           ;  Ni  Zr  F^.  GH^  0. 

2.227. 

»Zinc                      « 

Zn  Zr  Fg.  CH^  0. 

2.255. 

"  Potassium  tantalofluor- 

. 

ide. 

K,  Ta  F^. 

4.056. 

"          «        niobolluoride.  K,  Nb  0  F,.  Tl,0. 

2.813. 

»5  Copper                 a             CuNb  0  F5.4[I,0.  2.750. 

1 

**  Iodine  monochloride. 

I  CI. 

3.263.     0" 

iod':5-ioi°5 

24^7. 

"  Sodium  chloride. 

Na  CI. 

2.06-2.08. 

1 

"        u                 « 

« 

2.155.  i5°-5. 

»       «              (( 

N 

1. 6 1 2.  960^ 

»         «                  a 

« 

96o«. 

"  Potassium   « 

KCl. 

1. 918.  15^5. 

•'            «              a 

« 

1.90-1.91. 

"            «              « 

M 

1. 6 1 2.  730°. 

"              0                  « 

a 

730^ 

**  Ammonium  chloride. 

N  H,  CI. 

1.52.  15^5. 

AUTHORITIES. 


*  Sclirinler. 

'  SchnHlcr. 
^  Mac  Ivor 
*T(>i»soe. 
*Tupsoe. 
•Topsoo. 
^  Toppoe. 
•Topsoo. 
•Toisoe. 


P.  A.  Ergiin- 
zuiijj^band. 
6.  622. 

.    C.  N.  30.  169. 

C.  Cent.    4.76. 


C.  Cent. 
C.  Cent. 
C.  Cent. 
C.  Cent. 
C.  Cent 


4.76. 
4.76. 
4.76. 
4.76. 
4.76. 


'OTojisoe.  C.  Cent.  4.76. 
"Tupeoo.  C.  Cent.  4.76. 
"Tniwo.  C.  Cent.  4.76. 
"Toiwoe.  C.  Cent.  4.76. 
»*TopsotJ.  C.  Cent.  4.76. 
»*Toi)soo.  C.  Cent.  4.76. 
>«  f  Hannay.    C.  S.  J.     (2). 

11.818.    Ix>ng  scries  of 

valaes  given. 
"Page&Keightley.  C.S.J. 
(2).  10.  560. 


18 

IP 

!  30 

in 
!» 

2S 
U 
15 


Holker.  V.  M.  (3)  .27.  213. 
Rraun.  C.  S.  J.  (2).  13.  31. 
Hrann.  P.  A.  154.  100. 
Ilolker.  P.  M.  (ti).  27. 213. 
rPape&Keiphtley.    C.S. 
j     J.  (2).  10.  .VKJ. 
Brann.    C.S. J. (2).  13.31. 
Brann.    P.  A.  IM.  190. 
f  Holker.     P.  M.  (3).  27. 
\    214. 
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SPECIFIC  GRAVITY  TABLES. 


Name. 

Formula. 

*  Sulphur  chloride. 

S,C1, 

*        «               tt 

« 

•        «               « 

« 

*  Strontium     « 

Sr  CI,. 

*            «                 a 

« 

•         «             « 

« 

'Barium 
•Lead 


« 


19 


*  Manganese    « 
"  Zinc  « 

"  riioaphorua  trichloride. 
«  (t 

« 

n 

"  Antiraonic  chloride. 
"  Perchlorethylene. 
"  Silicon  tetrachloride. 


IS 

« 

14 

« 

1ft 

M 

"            « 

»            « 

"  Titanium 

"        « 

a          « 

"Tin 

"  « 

a 


"^Potassium  palladiochlo- 

ridc. 

*•  Ammonium 
~  Nickel 

'*  Magnesium         « 
"  Zinc  « 


« 


Specific 
Gravity. 


Boiling 
Point. 


Melt. 
Point. 


Ba  CI,. 
Pb  CI,. 
Mn  CI,. 
Zn  CI,. 
P  CI,. 

a 


Sb   C\y 
C,   C\. 

Si  CI4. 


Ti  CI4. 

« 

Sn  CI4. 

« 

a 

K,  Pd  a,. 

« 

Am,  Pd  CV 
Ni  Pd  Cle.  Oil,  0. 
MgPdCle.6H,0. 
Zn  Pd  Cle.  CII2  0. 


■1.6970.  5°-io°. 

!  1.6882. 10^-15^ 

1.6793.  J5°-2o'', 

3054. 
2.770.  910°. 

37-  IZ'^-S- 
2.478. 


1. 6091.  5^-10® 
1.6001.  10-15° 
1.591 1.  15-20:  J! 
I.6I294.o^      I 
1. 46919.  75''9.  J  '^  -^ 

1.6595.  o^  121®. 

1.5083.  5°-Io^" 
11.4983. 10-15^ . 

1 1.4484.  15^-20^  j 

1.7487.  5'-Io^]■ 

1.7403.  10"- 1 5^  I' 

1.7322.  I5''-20°j| 
2.2618.  5''-io°. 
2.2492.  lo^-is" 
2.2368.  I5''-20°J 

1 2.806.  ]^ 

2.739-  i 
2.418. 

2.353. 
2.124. 

2.359- 


910^ 
58o^ 
262**. 


—6^ 


AUTHORITIES. 


1 

3 
a 


Repnault.     P.  A.  62.  50. 

U<jj:nault.     P.  A.  62.  50. 

Uegiiault.     1».  A.  62.  50. 
♦Schroder.  A.C.  P.  174.  249. 
MJrauii.     C.S.J.  (2).  13.  31. 
•Braun.    P.  A.  151.  190. 
^  Kniiiiere.     P.  A.  85.  42. 
•  Broun.     P.  A.  154.  190. 
•Schroder.  A.  C.  P.  174.249. 
»o  Braun.     P.  A.  154.  190. 
"  -{  Rofrnault.     P.  A.  62.  50. 


"  rRegiiaiilt.    P.  A.  62.  50.  .  »  •;  Rcpiault.    -T.  A.  62.  50. 

"  t  R(»{r,iault.    P.  A.  62. 

»MTh<.n>e.  B.D.C.G.8, 

»  (Thori>e.  B.D.  r.G.  8. 

»«Kamiiierer.B.I).r.ri.8.rK)7.  *•  ( 

"Boiirroin.  B.  D.(\r,.s 


IM 


RegnauU.  P.  A.  62. 

Regnault.  P.  A.  62. 

.Rogimult.  P.  A.  <;2. 

«  J  Regnault.  P.  A.  62. 

»lRegnnult.  P.  A.  62. 


19 
90 


50 
50 
331 
3.H1 

,54  S 
5(.). 
50. 
50. 
5(). 
50. 


34 

25 


Regnault.  P.  A.  62.  50. 
Regnault.  P.  A.  62.  50. 
R<^nault    P.  A.  62. 50. 


-  Topsoe.    C.  Cent.    4.76. 

»Toiv<oe.  C.  Cent.  4.7G. 

» Topsoe.  C.C^nt.  4.T6. 

»>  Topsoe.  C.  Cent.  4.7a 

5^  Topsoe.  C.  Cent  4.70. 


SPECIFIC  GRA  VITY  TABLES. 
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Name. 

Formula. 

Specific 

Boiling 

Melt. 

Gravity. 

Point. 

Point. 

^  Aiiinioniuin      platin- 

, 

chloride. 

Am,  Pt  CI,. 

3.065. 

*  Sodium                   « 

NaaPtCI,.GH,0.  2.500. 

'  Magiicdium           « 

MgPtCl,.  r,ll,0.    2.437. 

*          «                    « 

MgPtCl,.l'2II,0.  ;2.o6o. 

*  Manganese            « 

Mn  Pt  CI,.  OH,  0.  12.692. 

<          «                     « 

MnPtCl,.12H,0.  2.1 12. 

^  Iron                        « 

Fe  Pt  CI,,  on,  0.   2.714. 

*  Copper                   « 

Cu  R  CI,.  Gil,  0.    2.734, 

•  Crtdniium              a          Cd  Pt  Clj.  GH,  0.  ;2.882. 

^'^  Barium                  «           Ba  Tt  CI,.  4H,  0.  '2.868. 

"  Lead 

IM)  Pt  CI,.  3H,  0.   2.681. 

"Ca<lnnum       ammonio 

chloride. 

Cd  CI,.  2N  H3.     2.632. 

"  Barium  zinc  chloride. 

2BaCl2.ZnCl,.4II,0.  2.845. 

"  Barium  cadmium  chlo- 

r 

ride.                             BaCl,.  ai  C1,.4H,0.,2.968. 

"  Phosphorus     oxychlo- 

ride. 

P  0  CI3. 

I.71185.  o^      1 

>•           «                    « 

«               11.6936.  10°. 

1 

"             a                        « 

a 

1.6181.  51**. 

107^23. 

"           (1                    « 

M 

i.5ioo8.i07?23 

"  Phosphorus       sulpho- 

cliloride. 

P  S  CI,. 

1.66816,0.° 

125.** 

*  Pyroi)ho8plioric    chlo- 

ride. 

P,  O3  CI,. 

1.58.  7.* 

2IO?2l5° 

"  Sulphur  hromide. 

SBr. 

2.63. 

"  Antimony  tribromide. 

SI)  Br,. 

3.473. 9<5.**  L. 

283.^ 

90.» 

"  Bismuth             « 

Bi  Br,. 

I98!:202° 

"Barium  cadmium  bro- 

mide.                         |BaBr,.C<lBrj.  4Ufi. 

3.687. 

**  Mercury  hydrogen    « 

HgBr,.HBr.4H,0. 

3.17.     Fused. 

13." 

AUTHORITIES. 


*  Toi>soe. 
'  Toi>soo. 
'  Toi)soe. 

*  Topsoe. 

*  Topsoe. 

*  Topsoe. 
^Topsoe. 

*  Topsoe. 
•Topsoe. 


C.  Cent. 
C.  Cent 
C.  Cent. 
C.  Cent. 
C.  Cent. 
C.  Cent. 
C.  Cent. 
C.  Cent. 
C.  Cent. 


4.76. 
4.76. 
4.76. 
4.76. 
4.76. 
4.76. 
4.76. 
4.76. 
4.76. 


I 


0  Topsoe.  C.  Cent  4.76. 
» Topsoe.  C.Cent.  4.76. 
3  Topsoij.  C.  Cent.  4.76. 
» Warner.  C.  N.  27.  271. 
*Toi)soe.    C.Cent.   4.76. 

Thon)e.  B.  D.  C.  G.  8. 329. 

ThoHKj.  B.D.C.G.8.329.! 

Thorpe.  B.  D.  C  G.  8. 329. 

Thori*.  B.  D.  C.  G.  8. 329. 


»•  Thorpe.   B.  D.  C.  G.  S.  330. 
^  Geutlier  and  Michaclis.  B. 

8.  C.  16.  231. 
"  Hannay.    C.  Cent.  4.  561. 
"Mac  Ivor.    C.  X.  29.  179. 
»  Mqc  Ivor.    C.  N.  30.  191. 
"Topsoe.    C.Cent.  4.  76. 
»  Thomsen.    J.  F.  P.  (2).  11. 

283. 


30 
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SPECIFIC  GRA  VITY  TABLES. 


Name. 


•  Nickel    ammoniobro- 

mide. 
'  Cadmium  « 

•Potassium  stannobro- 

mide. 

•  Ammonium  « 

•  Strontium    platinbro- 

mide. 

•  Barium  « 
'  Lead                       « 

•  Sodium  « 

•  Potassium  « 
^^  Ammonium 
"  Manganese 
"  Cobalt 


Formula. 


Ni  Br,.  6  N  Hj. 
Cd  Br,.  2  N  H,. 


Specific  Gravity. 


Boil.  (Melt. 
Point!  Point 


1.837. 
3366. 


K,  Sn  Bre.         '3783. 
Am,  Sn  Br,.       13.505. 


Sr  R  Bre.  ^  H,  O.  2.923. 

BaPt.Br,.  10  H,0.  3.713. 

Pb  Pt  Br,.         16.025. 

Na,  Pt  Br,.  6  H,  0.3.323- 


« 

a 
a 


IS 


"Nickel  «  ' 

**  Magnesium  « 

"  Zinc 

*'  Phosphorus    sulphobro- 
mide. 


"  Potassium  iodide. 


It         . 

*•  Silver 

«      a 

«      m 

»      m 


a 


a 


s 


*  Carbon  tetriodide, 

"  Sodium  platiniodide. 
"  Potassium        « 


K,  n  Br,. 

4.541. 

Am,  Pt  Br,. 

4.200. 

Mn  Vt  Br,.  12  H,  0. 

2.759. 

CoPtBr,.  12H,0. 

2.762.1    Tw 

u 

2.634.j*ample8. 

Ni  Pt  Br,.  6  H,  0. 

3.715- 

Mg  Pt  Br,.  12  H,  0. 

2.802. 

Zn  Pt  Br,.  12  H,  0. 

2.877. 

P  S  Br,. 

2.87. 

KI. 

2.497, 666.® 

Agl. 

5.406,  450.**  Molten.  ] 

U 

5.8167.  116.° 

« 

5.561.      Cryst. 

« 

C  681  oo  After  boiling 
^.uoi,u       in  water. 

« 

5.812.    ^^irHl""^. 

CI,. 

4.32,  20.®2. 

N,^,PtI,.GH,0. 

3707. 

K,  Pt  I,. 

5.031. 

'36.% 


666.< 


450.* 


AUTHORITIES. 


*  Topsoe. 

*  Topsoe. 

•  Topsoii. 

♦  Topsoe. 

*  Topsoe. 

•  Topsofe. 
^  Toiwoi*. 
■  Topsoe. 
'  Topsoe. 


C.  Cent.  4.  76. 
C.  Cent.  4.  76. 
C.  Cent.  4.  76. 
C.  Cent.  4.  76. 
C.  Cent.  4.  76. 
C.  Cent.  4.  76. 
C.  C€nt.  4.  76. 
C.  Cent.  4.  76. 
C.  Cent  4.  76. 


I  w  Topsoe.    C.  Cent.  4.  70. 
1  Topsoii.    C.  Cent.  4.  76. 
«   f  Topsoe.    C.  Cent.  4.  76. 
'   (  Tops(je.    C.  C€nt.  4.  76. 
Topsoe.    C.  Cexit.  4.  76. 

•  Topsoii,    C.  Cent.  4.  76. 

•  Topsoii.    C.  Cent.  4.  76. 
^  Mac  Ivor.    C.  N.  29.  116. 

•  Braun.    C.  S.  J.  (2).  13.  31 


21 


1 


»^  Braun.    P.  A.  154.  190. 
»   fUodwcll.    C.N.  31.  4. 

Rodwell.    C.N.  31.  4. 

Ro«iwell.    C.N.  31.  4. 
«   j  Rod  well.    C.  N.  31.  4. 
=*   iRodwell.    C.N.  31.  4. 
«  Gnstavson.    C.  R.  78. 1126. 
«  Topsoe.    C.  Cent.  4.  76. 
^  Topsoii.    C.  Cent.  4.  76. 


SPECIFIC  GRA  VITY  TABLES, 


la 


Name. 

Formula. 

Specific  Gravity. 

Boilings  Melting 
Point.      Point. 

1  Ammonium  platiniodide 

1 
Am,  Pt  Ij.      4.610. 

'  Manganese           «           Mn  Pt  I,.  9  H,0.  3.604, 

'Iron                       «           Fe  Ptie.  9  H,  0.3.455. 

♦  Cobalt                   •           Co  Pt  I,.  9  H  J  0.  3.61 8. 

*      «                        a           Co  Ptie.  12  H,0. 3.048. 

•  Nickel                   «          jNi  Pt  I,.  6  H,  0.  3.976. 

Y      «                        « 

Ni  Pt  le.  9  H,  0.3.549. 

•  Zinc 

Zn  R  Ig.  9  H,  0.3.689, 

•  Magnesium           «          JMg  Pt  Ig.  9 11,0.  3.458. 

"Nickel  ammonioiodidc   Ni  I,.  (5  N  II3.  ;2.ioi. 

III.  Oxides  and  Sui-phides. 


Name. 


"  Ice. 

"  Lead  dioxide. 

"  Hematite. 

"  Alumina.    Ruby. 

"         «  Sapphire. 

"  Ruthenium  tetroxide. 
"Magnesia. 

«  a 

"  Lanthanum  oxide. 
*•  Didymium        « 
•*  Nitrous  oxide. 
*  Silicon  dioxide. 


Formula. 


H,0. 
Pb  0,. 
Fe,  O5. 
Al,  O,. 


Ru  0^. 
MgO. 

« 

« 

« 

La,  O5. 

Dia  0,. 

N,0. 

SiO,. 


Specific  Gravity. 


0.91674. 

9.045. 

5.079. 

3.95-  Natural. 
3'7*  Artificial. 
3.98.      Natural. 

3.1932,  O.® 
3.2014,  oP 
3.2482,  O.** 
3.5699.  o.« 

6.53.  17.* 
6.852. 

0.9004,  O.®     L. 

2.61.      Quartz. 

2.247.      Assmannite. 


1 


Boiling 
Point. 


Melt. 
Point. 


-92. 


40.' 


-99- 


AUTHORITIES. 


*  Topsoe. 
•Toi)floe. 

*  Topsoe. 

*  Topsoe. 
'Topsoe. 
•Tojwoe, 
'  To|woe. 
•Topsoe. 
•Topsoe. 

"  Topsoe. 


C.  Cent.  4.  76. 
C.  Cent.  4.  76. 
C.  Cent.  4.  76. 
C.  Cent.  4.  76. 
C.  Cent.  4.  76. 
C.  Cent.  4.  76. 
C.  Cent.  4.  76. 
C.  Cent.  4.  76. 
C.  Cent.  4.  76. 
C.  Cent.  4.  76. 


I 


"  Bunsen.    A.  C.  Phys.  (4). 

23.65. 
"  Wernicke.    C.  S.  J.  (2).  9. 

306. 
"  Nenmann.    P.  A.  23. 1. 
»*   r  Williams.    C.  N.  28.  101. 
«  I  Williams.   C.  N.  28.  101. 
»«  I  Williams.    C.  N.  28. 101. 
"  Deville  and  Debray.  C.  R. 

80.458. 


"  [  Ditto.  C.  S.  J.  (2).  9.  870. 

1'  First   NUiii>l«    calcined    at 

,0  '  3AU^;  MHTond  at  440^,  third 

at   dull    rc>dnoflB,  laat  at 
SI  bright  rednew. 

«Cleve.    B.  8.  C.  21. 196. 
«neve.    C.  8.  J.  (2).  13.  340. 
"Will.    C.N.  28.  170. 
«  Nenmann.    P.  A.  23. 1. 
»v.  Rath.    8.  J.  (3).  7.  149. 
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SPECIFIC  Git  A  VITY  TABLES. 


Name. 


Silicon  dioxide. 


1 

s 


« 
a 


*Tin  « 

**  Zirconium  « 
•         «  <i 

^  Tantalic  acid. 


•  Lead  sulphide. 

'®  Iron  disulphidc. 

"  Zinc  sulphide. 
"  Arsenic  disulphide. 
"  Antimony  tritiulphi<le. 
**  Carbon  monosulpliidc. 
*•       «       disulphide. 


IT 
18 
19 


a 
« 
a 


« 


Formula. 


V 


SiO, 

« 


« 


Sn  0,. 
Zr  Oj. 

« 

Ta,  O5. 


rbs. 

(C 

FeS,. 

ZnS. 

Asj  Sj. 
Sl).^  S3. 

cs. 

cs,. 

u 
n 
« 


Specific  Gravity,  i^^^lif^ 


Point. 


2.311.^  Artificial 
2.317.    >     tridytnite. 

2.373-  J 

6.952.      Tinstone. 

5.42.      Crystallized  from 
5.52.  J  borax. 

7.234-7.253. 


7.568.  Galena. 
6.77 •  Artif.  cryst. powder. 

5.042.  Pyrite. 

4.882.  Maraisite. 

I4.060.  Blende. 

3.240.  Realgar. 

4.603.  Stibnite. 
I1.66. 

1.2823,  5"-io.° 

;r.275o,  io°-i5.° 

1.2676,  I5°-20.° 

1.2665,  i6.°o6. 


Melting 
Point. 


IV.  Hydrates. 


Name. 


"  Sulphuric  acid. 
"        «  « 

"  Selcnious     « 
"  Ferric  hydrate. 


Formula. 


H,  S  0,. 


« 


H,  Se  O5. 
Fe,  O,.  3  H.  0. 


Specific  Gravity. 

1.857,  0.° 
1.85289,  o.® 
3.123. 

3.77«      Precipitated. 


Boiling  Melting 
Point.     Point 


AUTHORITIES. 


G.Rose.  B.D  G  G.  2  388. 

G.  Rose,  n  D.  C.  G.  2.  388 

lG.R«)se.  B.  D.CG.  2  388. 

*  Neumann.    P.  A.  23.  1. 

6   j  Knop.    A.  C.  P.  159.  52 
I     and  53. 

*  1  Knop.    A.  C.  P.  159.  52 
I     and  53. 

'  Oesten.    P.  A.  100.  342. 

*  Neumann.    P.  A.  23. 1. 


•  Schneider.  J.  F.  P.  (2).  2.91., »»  Winkelmann.    P.  A.  150. 
0  f  Neumann.    P.  A.  23.  1.  692. 

»  1  Neumann.    P.  A.  23. 1.    »  Kolb.    Zeit.  Anal.  Chciu. 
2  Neumaini.     P.  A.  2.3.  1.  12.  333. 


'  Neumann.     P.  A.  2.3.  1. 

*  Neumann.     P.  A.  23.  1. 
«Si(lot.    ('.  R.  81.  33. 

•  l-Regnanlt.    P.  A.  62.  50.  ^ »  Yorke. 
'  j  Regnault.    P.  A.  62.  50.  !         269. 
»   I  Regnault.    P.  A.  62.  50.  \ 


n  Marignac.  A.  C.  Phj-s.  (4). 

22.  420. 
«  Top-soii.    C.  Cent.  4.  76. 

P.  M.    (3).     27. 


I 


SPECIFIC  GRA  VITY  TABLES, 
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Name. 

Formula. 

Specific  Gravity.  '^^  ^«^ 

*  Ferric  hydrate. 

to. 

Fe,  O3.  H,  0. 

4.22-4.24.  LostwithicO 

«      «            « 

3        «                a 

4*  I  I  •    Compact.             \ 
4«  J  9"     t'ibrous.              J 

*  Hypophosphorous 

liydratc. 

H,  P  0,. 

1.493,  l8.°8.     Fused. 

I7.**4. 

*  Phosphorous           « 

H,  P  0,. 

I.65I,  2I.®2.          « 

70.^1. 

•  Pliortphoric              « 

II,  P  0.. 

1.884,  l8.°2.        « 

38.'6. 

Y,  Chlorates  and  Bromates. 


Name. 


'  Potassium  chlorate. 

®  Silver  « 

•  Lead  « 

"  Mercury  oxychlorate. 

**  Potiissium  broinate. 

"  Calcium  « 

"  Strontium 

"  Barium 

»  Lead 

"  Nickel 

"  Copper 

"  Magnesium 

"  Zinc 

"  Cadmium 

**  Mercurv  oxvhromate. 


« 

a 
« 

« 


Fonnula.         jspecific  Gravity.  ^°^^    »«f'' 


Point.     Point. 


K  CI  O3.  2.323 

Ag  CI  Oj.         4.439 

Pb  CI,  O,.  IL,  0.    3.989 

Hg,Cl.,OT.  H,0.   5.151 

KBrOj.         J3.218 

Ca  Brj  (),  II2  O.    3.329 

Sr  Br,  Oe.  II,  O.   ; 3-773 

Ba  Br,  0^.  II,  O.    3.820 

PbBr,0,.  H,0.    4950 

NiBr,Oe.  6  11,0.  2.575 

'CuBr,Oe.  6  H,  0.2.583 

jMgBr,Og.  6  H,  0.2.289 

Zn  Br,06.  0  H,  0.2. 566 

(\lBr,Og.  2H,0.:3.758 

I II-,  lir,  O^.  H,  O. 


5.815 


AUTHORITIES. 


Yorke.     P.  M.  (3).  27.   «Tliomsen.  J.F.P.  (2).2.1G0.  »*  Topsoe. 


2«Jr)  and  267. 
.  Yorke.     P.   M.   (3).   27. 
26o  and  267. 


Mlolkcr.  P.  M.  (3).  27.  213  »*  Topsoe. 
>Toi)Soe.  C.  Cent.  4.  76.  "  TQi«oe. 
»  Ti>i)Soe.    C.  Cent.  4.  76. 


Yorke.     P.  M.  (3).  27.."Topsoe.    C.  Cent.  4.  76. 

"  Topsoe.    C.  Cent  4.  76. 


265  and  267. 


Tlionisen.  J.F.P.  (2).  2. 160.  "  Topsoe.    C.  Cent.  4.  76. 
Thomsen.  J.F.P.  (2).  2. 160.  "  Topsoe.    C  Cent.  4.  76. 


"  Toj-ttjioe. 
"  Tojjsoe. 
*•  Topsoe. 
*  Tojisoc. 
i "  Topsoe. 


C.  Cent.  4.  76. 
C.  Cent.  4.  76. 
C.  Cent.  4.  76. 
C.  Cent.  4.  76. 
C.  Cent.  4.  76. 
C.  Cent.  4.  76. 
C.  Cent.  4.  76. 
C.  Cent.  4.  76. 
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SPECIFIC  GRA  VITY  TABLES. 


VI.   DiTHIONATES   AND   SULPHATES. 


Name. 

Formula. 

Specific  Gravity. 

Boiling:  Melt. 
Point.    Point. 

*  Litliium  dithionate. 

Li,  S,  Oe.  2  H,  0. 

2.158. 

'Sodium           « 

Na,  S,  Oe.  2  H,  0. 

2.189. 

*  Potassium       « 

K,  S,  Oe. 

2.277. 

*  Silver              « 

Ag2  S,  Oe.  2  IIj,  0.  3.605. 

'  Ammonium    « 

Am,  Sj  Oe- 

1 .704. 

•  Calcium          « 

Ca  S,  Oe.  4  H,  0. 

2.180. 

'  Strontium       « 

Sr  S,  0,.  4  II,  0. 

2.373. 

•  Barium     t     « 

Ba  S,  Oe.  4  II,  0. 

3.142. 

•Lead                « 

1%  S,  Oe-  4  H,  0. 

3.245. 

"  Iron                « 

Fe  S,  Oe.  7  U,  0. 

1.875. 

"  Manganese     « 

Mn  S,Oe.  GH,  0.  1.757. 

"  Cobalt             a 

Co  S,  Oe-  8  II,  0. 

I.815. 

"  Nickel 

Ni  S,  Oe.  0  H,  0. 

1.908. 

"  Zinc                « 

ZnS,  Oe.  GH,  0.    1.915. 

"  Cadmium        « 

Cd  S,  Oe.  G  H,  0. 

2.272. 

"  Magnesium     « 

Mg  S,  Oe.  G  H,  0. 

1.666. 

"  Sodium  sulphate. 

Na,  S  O4. 

2.104, 

1280.® 

»      «                « 

« 

1280.*' 

"  Potassium     a 

K,  S  0,. 

2.676. 

*  Calcium        « 

Ca  S  O4. 

2.955. 

Anhydrite. 

"  Strontium     « 

Sr  S  O4. 

3.955. 

Celcstine. 

«         «              « 

« 

3949. 

« 

"  Barium         « 

Ba  S  0,. 

4*424. 

Barite. 

"  Lead 

Pb  S  0,. 

6.329. 

Native.       1 
Precipitated. 

»     «                 « 

« 

6.212. 1 

"  Manganese   « 

Mn  8  O4. 

3.192. 

1 6.° 

*^         «            « 

Mn  S  O4.  4  II,  0. 

2.261. 

AUTHORITIES. 


*  Topsoij. 

*  Topsoij. 

•  Topsoo. 

♦  TopsoiJ. 

*  Topsoe. 

•  Topsoe. 
»  TopSoe. 

•  Topsoii. 

•  Topsoii. 
"  Topsoe. 


C.  Cent.  4.  76. 
C.  Cent.  4.  76. 
C.  Cent.  4.  76. 
C.  Cent.  4.  76. 
C.  Cent.  4.  76. 
C.  Cent.  4.  76. 
C.  Cent.  4.  76. 
C.  Cent  4.  76. 
C.  Cent.  4.  76. 
C.  Cent.  4.  76. 


21 


23 
24 


"  Topsoo.  C.  Cent.  4.  76. 
»  Tojisoy.  C.  Cent.  4.  76. 
"  Topsoe.  C.  Cent.  4.  76. 
J*T(»psoi}.  C.  Cent.  4.  76. 
»*  Topsoii.  (\  Cent.  4.  76. 
>«  Topsoe.  C.  Cent.  4.  76. 
"  Brnun.  C.  S.  J.  (2).  1.3.  31.  » 
"  Braun.  P.  A.  154.  190. 
"  Holkcr.  P.  M.  (3).  27.  213. 
»  Neumann.    P.  A.  23.  1. 


20 

■  27 


Neumann.    P.  A.  23.  1. 
Schroder.     P.  A.  Eiganz. 

bd.  6.  622. 
Neumann.    P.  A.  23. 1. 

r  Sell  Wider.   P.  A.  Ergiinz. 

!     M.  6.  622. 
Sclinkler.   P.  A.  Ergunz. 

,     bd.  6.  622. 
Papc.    P.  A.  120.  868. 
Topeoe.    C.  Cent  4.  70. 


SPECIFIC  GRAVITY  TABLES. 
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Name. 

Formula. 

Specific  Gravity. 

Boiling 
Point. 

Melt 
Point. 

^  Manganese  sulphate. 

Mn  S  0,.  5  H,  0. 

2.059,  i6»** 

'  Iron                   « 

Fe  S  0*.  7  H,  0. 

1.9854,  l6.° 

s       «                               « 

a 

1. 85 1.  15.% 

*  Nickel               « 

Ni  S  0,. 

3.643.  i6,*» 

•     «                   « 

Ni  S  0*.  6  H,  0. 

2.042-2.074. 

<        «                           a 

Ni  S  0,.  7  H,  0. 

1.877.  i6.*» 

'  Copper              « 

CuSO^. 

3.527.  16.* 

«        «                           a 

Cu  S  O4.  H,  0. 

3125.  i6.*» 

•      «                   « 

Cu  S  0,.  2  H,  0. 

2.808,  i6.*» 

10        «                            , 

Cu  S  0,.  3  H,  0. 

2.268,  16.** 

"       «                        « 

Cu  S  O4.  5  H,  0. 

2.268,  i6.*>; 

"  Zinc                   • 

Zn  S  O4. 

3.435.  i6.« 

IS     «                            « 

Zn  S  O4.  Hj  0. 

3.215.  16.* 

14     «                            « 

Zn  S  0,.  7  H,  0. 

1.976.  I5.*»5. 

»     u                            « 

« 

1. 901,  16.** 

"  Magnesium        « 

Mg  S  O4. 

2.675,  16.® 

"              M                         « 

Mg  S  0..  H,  0. 

2.281,  16.® 

"            a                     « 

Mg  S  O4.  7  H,  0. 

1. 701,  16.® 

»»          «                 « 

« 

1.665,  i5-**5-    . 

*  Glucinum          « 

Gl  S  O4.  4  H,  0. 

1.725. 

**  Thorium            « 

ThlSOJ,.  9H,0.'2.767. 

"  Syngenite. 

CaSO,.  K^SO,.  H,0. 1 2.603. 

**  Ferric  potassium  alum. 

FeK(SO,),.  12H,0. 

1.831. 

*♦     «      ammonium    « 

AniK{S0J,.12H,0 

1.719- 

**  Potassium  magnesium 

sulphate. 

K,  Mg  (S  0,)^ 

2.735.-2.750. 

*        a          nickel      « 

K,  Ni  (S  0,)^ 

3.086. 

"        «          cobalt      « 

K,  Co  (S  OJr 

3.105. 

*        «     manganese « 

K,  Mn  (S  0  j,. 

3.031. 

• 

ACTHORITIES. 

iPape.    P.  A.  120.  372. 

»  Pape.    P.  A.  120.  367.          «  Zepharovich.    C.  S.  J.  (2). 

«Pape.    P.  A.  120.  372. 

»  Pape.    P.  A.  120.  369. 

12.  133. 

•Holker.     P.   M.    (3).   27. 

»*Holker.     P.    M.    (3).   27. 

«  Topsoe.    C.  Cent  4.  76. 

214. 

213. 

»*  Topsoe.    C.  Cent  4.  76. 

*Pape.    P.A.  120.3G9. 

"Pape.    P.  A.  120.  374. 

»  SchWider.    B.  D.  C.  G.  7. 

*  Topsotj.    C.  Cent.  4.  7C. 

»«  Pape.    P.  A.  120.  3(>7. 

1117. 

•Pape.    P.  A.  120.  373. 

"  Pape.    P.  A.  120.  360.          «  Schroder.     B.  D.  C.  G.  7. 

»  Pape.    P.  A.  120.  368. 

18  Pape.    P.  A.  120.  373.                 1117. 

«  Pape.    P.  A.  120.  370. 

»  Holker.    P.   M.   (3).    27.  "  Schroder.     B.  D.  C.  G.  7. 

•Pape.    P.  A.  120.371. 

213.                                           1118. 

"Pape.    P.  A.  120.  371. 

»  Topsoe.    C.  Cent  4.  7a        »  Schroder.     B.  D.  C.  0.  7. 

"Pape.    P.A.  120.371. 

«  Topsoe.    B.  S.  C.  21. 120. 

1118. 

Supp.-B. 
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SPECIFIC  GRA  VITY  TABLES. 


VII.  Selenates  and  Chromates. 


Name. 


Formula. 


^  Lithium  selenate. 
'  Sodium  « 


*  Potassium 

'  Ammonium 

•  Calcium 

'  Glucinum 

•  Tliorium 

*  Manganese 
w         « 

"  Iron 
"  Nickel 
»  CJobalt 

"  Copper 
"  Zinc 

18       .. 


« 

a 
« 
« 

« 

« 

« 

« 


"  Magnesium  « 
*•  Cadmium  « 
"  Ammonium     hydrogen 

selenate. 
"  Sodium  potassium    « 
*•  Manganese    « 
'*       «     ammonium 
«*Iron 
»  Cobalt 


« 


n 


"  Nickel 


potassium 


« 


a 


Li,  Se  O,.  H,  O. 

Na,  Se  O4. 

Na,  So  O,.  10  H,  0. 

K,  Se  O4. 

Am,  Se  O4. 

Ca  Se  O4.  2  H,  0. 

Gl  Se  O,.  4  H,  0. 
Th  (Se  OJ,.  9  H,  O. 

Mn  Se  O,.  2  H,  O. 

Mn  Se  O4.  5  H,  O. 

Fe  Se  O4.  7  H,  O. 

Ni  Se  O4.  6  H,  O. 

Co  Se  O,.  5  H,  O. 

Co  Se  O4.  6  H,  O. 

Co  Se  O4.  7  H,  O. 

Cu  Se  0^.  5  H,  0. 

Zn  Se  O4.  5  H,  O. 

Zn  Se  O4.  6  H,  0. 

Mg  Se  O4.  6  H,  O. 

Cd  Se  0,.  2  IT,  O. 

Am  H  Se  O,. 

Na,  Se  i\.  3  K,  Se  O4. 
Mn  K,  (Se  OJ,.  2  H,  O. 
Mn  Am,  (SeO,),.  611,0. 
Fe  Am,  (SeOj,.  6H,0. 
Co  Am,  (SeOJ,.  CII,0. 
CoK,  (SeO,),.  r>H,(). 
Ni  K,  (Se  0;)3.  G  H,  O. 


Specific    :  Boil.  .Melting 
Gravity.      Point.'.   Point. 


2.439 

3098 
1.584 

3.05a 

12.162 

12.676 

2.029 

3.026 

2.949 

2.334 

2.073 

2.314 
2.512 

2.179 

2.135 

2.559 
2.591 

2.325 
1.928 

13.632 

2.409 

3095 
3.070 
2.093 
2.160, 
2.212 
2.514 
2.539 


AUTHORITIES. 

'  Topsotj. 

C.  Cent.  4.  76. 

10  Tojwoe. 

C.  Cent.  4.  76. 

«  Topsoe. 

C.  Cent.  4.  76. 

*  Topsoe. 

C.  Cent.  4.  76. 

"  Topsoe. 

C.  Cent.  4.  76. 

"  Topsoe. 

C.  Cent.  4.  76. 

•  Topsoi:'. 

C.  Cent.  4.  76. 

"  Toi>soe. 

C.  Cent  4.  7G. 

«  Toi)Soe. 

C.  Cent  4.  76. 

*  Toiwoc. 

C.  Cent.  4.  76. 

"  Toi>soe. 

C.  Cent.  4.  76. 

«  Topsoe. 

C.  Cent.  4.  76. 

•  Toi>soc. 

C.  Cent.  4.  76. 

"  Toi^oe. 

C.  Cent  4.  76. 

'*  Toi>soe. 

C.  Cent.  4.  76. 

•  T()[»oo. 

C.  Cent.  4.  76. 

**  Topsoe. 

C.  Cent.  4.  76. 

**  Topsoe. 

C.  Cent.  4.  76. 

»  Tojisoo. 

C.  Cent.  4.  76. 

"  Topsoe. 

C.  Cent  4.  76. 

»  To{)Soe. 

C.  Cent.  4.  76. 

•  Topsoo. 

B.  B.C.  21. 121. 

"  Topsoe. 

C.  Cent  4.  76. 

"  Topsoe. 

C.  Cent  4.  76. 

•TopsotJ. 

C.  Cent.  4.  76. 

"  Topsoe. 
*•  Topsoe. 

C.  Cent.  4.  76. 
C.  Cent.  4.  76. 

"  Toiieoe. 

C.  Cent  4.  76. 

SPECIFIC  QRA  VITY  TABLES. 
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Name. 

Formula. 

Specific 
Gravity. 

Boil.  1  Melting 
Point.    Point. 

*  Nickel  auimonium 

selenate.  Ni  Am,  (Se  OJj.  6  H,  OJ 

2.228. 

"  Copper          «           «     iCu  Am,  (Se  OJ,.  6  H,  0. 

2.221. 

. 

»       «        potassium    «      |  Cu  K,  (Sc  OJ,.  6  II,  0. 

2.527. 

*  Zinc               «           «      1  Zn  K,  (Se  OJ,.  6  H,  0. 

2.538. 

'       c                            «                 « 

Zn  K,  (Se  OJ,.  2  H,  0. 

3.210. 

•     «       ammonium    «      Zn  Am,  (Se  04),,  6  H,  0. 

2.200. 

'Cadmium      «           «      Cd  Am,  (SeOJ,.  GH,0. 

2.307. 

•         «              «           «      Cd  Am,  (SeO^),.  211,0. 

2.897. 

•  Magnesium    «           «       Mg  Am,  (Se  O4),.  6  H,  0. 

2.035. 

"         «      potassium    « 

Mg  K,  (Se  OJ,.  6  H,  0. 

2.336. 

"  Cadmium       «           « 

Cd  K,  (Se  OJ,.  2  H,  0. 

3376. 

"  Silver  ammonio        « 

Ag,  (SeOj.4Nir,. 

2.854. 

^  Potassium  chromate. 

K,  Cr  O4. 

2.678,  15.^5. 

"          «         trichromate. 

K,  Cr,  0,0. 

2.676. 

1 
1 

1 

»          «                  « 

« 

2.702.  J 

"  Silver  chromate. 

Ag,  Cr  O4. 

5.536. 

"    «    ammonio  chromate.       Ag,  Cr  O4.  4  N  H^. 

2.717. 

VIII.  Nitrates,  Vanadates,  Arsenates,  and  Phosphates. 


Name. 

Formula. 

Specific 
Gravity. 

Boil. 
Point. 

Melting^ 
Point. 

"  Sodium  nitrate. 

Na  NO,. 

1 
2.246,  1 5.^5.' 

»        « 

« 

c 

2.24-2.25.  ; 

»        « 

c 

CI 

1.878, 314.° 

"        « 

« 

« 

314.** 

»        « 

a 

Na  NO3.  7  H,  0. 

1.357. 0.° 

L.  above  -15.** 

AUTHORITIES. 

'  Topsoij. 

C.  Cent.  4.  76. 

»o  Topsoe.    C.  Cent  4.  76. 

w  Rettig.    A.  C.  P.  173.  72. 

'  Topsoe. 

C.  Cent.  4.  76. 

»  Topsoii.    C.  Cent  4.  76. 

"  Topsoe.    C.  Cent.  4.  76. 

•  Topsoe. 

C.  Cent.  4.  76. 

"  Topsoe.    C.  Cent.  4.  76. 

"Holkcr.      P.    M.    (3)    27. 

*  Topsoe. 

C.  Cent.  4.  76. 

"Holker.     P.    M.    (3).    27. 

213. 

'  Topsoe. 

C.  Cent.  4.  76. 

213. 

«  Pape  it  Kcij^'litley.   C.  S.  J. 

•  Topsoe. 

C.  Cent  4.  7a 

14 

[Schroder.    A.  C.  P.  174. 

(2).  10.  5(W. 

»  Topsoe. 

C.  Cent.  4.  76. 

24a 

M  Braun.    C.  6.  J.  (2).  13.  31. 

•Topsoe. 

C.  Cent.  4.  76. 

IS 

Schroder.    A.  C.  P.  174.  «  Kraun.    P.  A.  l.>4.  IW. 

•  Topsoe. 

C.  Cent  4.  76. 

.     249. 

«  Ditte.    B.  S.  C.  24.  3<i«>. 
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SPECIFIC  GRA  VITY  TABLES. 


Name. 

Formula. 

Specific 
Gravity. 

Boil. 
Point. 

Melt. 
Point. 

•  Potassium  nitrate. 

>           u                 « 

«                 «                           « 

•  Ammonium  « 

•  Bariuui          « 
'  Lead              « 

KNO,. 

a 
a 
« 

N  H,.  N  0,. 
Ba  N,  Oe. 

Ph  N,  0.. 

2.074.  iS'^S- 
2.06. 

1.702.  342.^ 

3.228.  i7.°5- 
4.41.  IS-^'S- 

5-91.  Pucheritc. 

2.862. 
2.308. 

'•779- 

342.* 
145°. 

•  Bismuth  vanadate. 

^  Pota4Sftium  hydrogen  ar- 
senate. 
"  Ammonium  «          « 
"          «           « phosphate 

K  H,  As  0,. 

Am  H,  As  O4. 

Am  H,  P  O4. 

IX.  Carbonates. 


Name. 


13 
14 


« 
u 


"  Potassium 
i< 


« 

a 


"  Arragonite. 

"  Caloite. 

"  Lead  carbonate. 


90 


"  Chalvbite. 
^  Magnesite. 
"  Dolomite 


u 


n 


"  Sodium  carbonate. 


Formula. 


Na,  C  O3. 

a 

Na,  C  O3.  10  H,  O. 

K,  C  O,. 

« 

Ca  C  O,. 
tt 

Pb  C  0,. 

« 

Fe  C  O3. 

Mg  C  O,. 

Ca  C  O3.  Mg  C  0,. 


Specific      I  Boil.  !  Melt. 
Gravity.      .  Point.  Point. 


2.041,  960.' 

i.455»  15.**5. 
2.00,  1 1 50. 

2.926.  1 
2.750.  J 

6.510.1  Native. 

-  >  'I'W(»   li.»- 

^•7 '/'J  culiiics. 
3.872. 

3.037. 
2.914. 


.914.  \ 
.018.  J 


2.9 


960. 


1 1  50.® 


AUTHORITIES. 


»  Holker.   P.  M.  (3).  27.  213. 
«  Pajre  &  Keightley.   C.  S.  J. 

(2).  10.  r)(>0. 
•Braun.    C.  S.  J.  (2).  13.  31. 

*  Braun.    P.  A.  154.  190. 

6  Frankenheim.  P.  A.  93. 17. 
«  Kremers.     P.  A.  85.  42. 
T  Holker.  P.  M.  (3).  27.  214. 

•  Frenzel.     J.  F.  P.  (2).  4. 

227. 


•  Topaoe.    C.  Cent.  4.  76. 
>o  T«>])S()e.    (\  Cent.  4.  76. 
»  Schn Kler.  B.  D.  C.  G.  7. 677. 
"  l^raun.    C.  S.  J.  (2).  13.  31. 
"  Braun.    P.  A.  154.  190. 
"Holker.      P.   M.    (3).    27. 

214. 
^  Braun.    C.  S.  J.  (2).  13. 

31. 
»•  Braun.    P.  A.  154.  190. 


17 
18 
19 


20 


P.  A.  23.  1. 
P.  A.  23.  1. 
A.  £igans. 


Neumann, 
euniann. 
Schriider.  P. 
bd.  0.  622. 
Soliroder.   P.  A.  Eli^nz. 
bd.  6.  622. 
*'  Neumann.    P. 
"  Neumann.    P. 
"  (Neumann. 
'*  (Neumann. 


A.  28. 1. 
A.  23.  1. 
P.  A.  23.  1. 
P.  A.  23. 1. 
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X.     SlUCOFLUOBIDBB. 


Name. 

Formula. 

Specific 
Gravity. 

Boil.  '■  Melt. 
Point.  Point. 

*  Lithium  silicofluoride. 

Li,SiFe.    2H,0, 

2.244. 

'  Animonium     « 

Am,  Si  F,. 

1.970. 

•  Calcium           « 

CaSiF,.    2H,0. 

2.254. 

*  Copper             « 

CuSiF,.    4H,0. 

2.535. 

ft       «                    a 

CuSiFe.    6H,0. 

2.207. 

« Nickel              « 

NiSiF,.    6H,0. 

2.109. 

'  Cobalt              « 

CoSiF^.    6H,0. 

2.067. 

•  Manganese      « 

MnSiFe.     6H,  0. 

1.858. 

•  Magnesium      « 

MgSiFe.    OH,  0. 

1.761. 

»  Zinc 

Zn  Si  Fg.     6H,  0. 

2.104. 

XI.    Miscellaneous  Inorganic  Compounds. 


Name. 

Formula. 

Specific 
Gravity. 

Boil. 
Point. 

Melt. 
Point. 

"  Totassium  manganicy- 

anidc. 

K,  Mn  Cyv 

I.821. 

"  Pota&«ium     cobalticy- 

• 

anide. 

K3  Co  Cye. 

I.913. 

"Tliorium  platinocyan- 

ide. 

Til  R,  Cyg.  16H,  0. 

2.460. 

**  Ammonio-cyanido    of 

silver  and  iron. 

{Fe,Ag.Cy„.3NH3),.H,0 

2.42-2.47.  I4?2. 

"  Ammonium     ferrocy- 

anide    with  ammo- 

nium chloride. 

Am,FeCye.2Ama.3H,0. 

1.490. 

"  Potassium      selenate 

with  nickel  sulphate- 

K,Ni(SeOJ{SOJ.6H,0. 

2.34. 

AUTHORITIES. 


*  Topsoe. 

C.  Cent. 

4.76. 

^  Topsoii. 

C.  Cent 

4.76. 

'»  Topsoe.    B.  S.  C.  21.  118. 

'Topsoe. 

C.  Cent. 

4.76. 

•  Topsoo. 

C.  Cent. 

4.76. 

»*GintI.    22.321. 

•Topsoe. 

C.  Cent 

4.76. 

•Topsoii. 

C.  Cent 

4.76. 

»&Top8oe.    C.Cent    4.76. 

♦Topaoe. 

C.  Cent. 

4.76. 

w  Topsoc. 

C.  Cent 

4.76. 

"  Von  Gerichten.     B.  8.  C. 

•Topsoe. 

C.  Cent. 

4.76. 

"Topsoe. 

C.  Cent 

4.76. 

20.  80. 

•Topeoe. 

C.  Cent 

4.76. 

"  Topsotj. 

C.  Cent 

4.76. 
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Name. 

Formula. 

Specific 
Gravity. 

Boil.    Melt. 
Point.  Point. 

'  Magnesium  niobate. 
'  Maiiganeise         « 
'Cryst.   tin  compound. 

*       n              a                « 

*  «    zirconium « 

•  Vanadinm-wagnerite. 
^  Iron  nitride. 

*  Palladium  hydride. 

•  Sodium             « 

4MgO.    NbjOj. 

2  Sn  O3.     Pj  O5. 

Sn  0,.    P,  O5. 

ZrO,.    F^Oy 

Ca,  V3  Og.    Ca  CI,. 

Fe,  N,. 

Pd^  II. 

Na,  H. 

4.3. 
494. 

3.87-3.98. 
3.61. 

3. 1 2-3 1 4. 

4.01.  Artif.  cryst. 
3.147.  Impure. 
11.06. 
0.959. 

XII.    Metallic  Alloys. 


Name. 

Formula. 

"Silver  and  copper. 

Agj  CM,. 

"  Lead  and  palladium. 

Pb  Pd,. 

"     «        «    tin. 

Pb  Sn. 

*'      «         c       « 

Pb  Sn,. 

"     «        «    mercury. 

Pb,  IIg3. 

"  Tin  and  bismuth. 

Sn,  Bi. 

4 

Sn  Bi. 

"  Zinc  and  antimony. 

5b  Zn. 

*'     a          «               « 

Sb,  Zn3. 

"Tin,  bismuth  and  lead. 

Pb  Sn,  Bi. 

*        <C                       tt                   «              « 

Pb  Sn,  Bi,. 

"    «           «         «     anti- 

Bi Sb  Sn,. 

mony 

Specific  Gravity     p°\  *"^ 


i3".3. 
I3'.3. 

o 


9.0554. 

[11.225. 

9-387. 
8.777. 

12.49.     ^7 
8.085. 

8.759- 

6.383-^-384. 

6.327. 

9.194.  II®. 
9.253.  20°. 
7.883.    20°. 


Multen. 


Melting 
Point. 


AUTHORITIES. 


Uoly.    C.  R.  81.  268. 
»Joly.    B.  S.  C.  25.  r>7. 
•Knop.    A.  C.  P.   159.39. 
*Knop.    A.  C.  P.   159.39. 
6  Knop.    A.  C.  P.   159.  48. 
•  Hautefeuille.   C.  S.  J.  (2). 

12.  131. 
»  Silvestri.    B.D.C.G.  8. 1356. 


STroost  <fe  IIaiit<xfeuille.   C. 

.  R.  78.  970. 
•Troost  &  Hautefeuille.    C. 

R.  78.  970. 
"Roberta.    C.N.    31.  143. 
"  Bauer.     24.  317. 
>*  Regnault.    P.  A.    53.  67. 
"Regnault.    P.  A.    53.67. 


"Bauer.    24.  317. 
"  Regnanlt.    P.  A.    53.  67. 
"  Regnault.    P.  A.    63.  67. 
"Cooke.    P.M.  (4).  19.  413. 
"  Cooke.    P.  M.  (4).  19.  413- 
»  Regnault    P.  A.    53.  67. 
» Regnault    P.  A.    62.  67. 
« Regnault    P.  A.    63.  67. 
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XIII.    Hydrocarbons. 


Name. 


« 


*  Amyl    hydride. 
'  Hexyl  « 

*  Hcptyl 

*  Octyl 
» Xonyl 

*  Decatyl 
^  Endeoatyl    « 

*  Diiodecatvl  w 


« 


•  Heptylene. 

10 


« 


"  Benzol. 

IS 


II 

u 

15 
16 
17 
18 


a 

« 

« 
a 
« 

« 


Fonnula. 

Specific  Gravity 

Boiling 
Point. 

MeUing 
Point. 

^5  H„. 
C,  11,^. 

^'13    "»• 

.626.     14°. 
.667.     13°. 
.693.      12° 

.723.     13° 
•744.     13° 
.758.     14°. 
.770.     14° 
.784.     14°. 

32°-35'. 
68°-70°. 
96°-98°. 
1 18''- 1 20°. 
138°- 1 40°. 
1 58°- 1 60°. 
176^-178°. 
a.  200°. 

C,    H,4. 
« 

.9212.     24°. 
.7144.     0°. 

83^-84°. 

C,  H,. 

« 
« 

n 

« 

« 

.899487. 

.883573. 
.872627. 

.846170. 

.818721. 

.8931.  5°-i 

.8827.  IO°- 

.8838.  15°- 

0°.   ] 

15°. 

25".  - 
50°. 

7  5°.  J 
0°.  ' 

-15°. 

-20^ 

i 

1 
1 

1 
1 

AUTHORITIES. 


*  Caliours  &  Deniar^ay. 

R.  80.  lo<J9. 
'  Caliours  <k  Demar^ay. 

R.  80.  1570. 
•Cahourstfe  Demaryay. 

R.    80.  1570. 

*  Caliours  <fe  Deniar<;ay. 

R.    80.  1571. 

*  Caliours  &  Dcmar^ay. 

R.    80.  1571, 


C-    •  Cahours  A  Denuuvay.    C. 

11 

'  Pisati  &  Patemo.    C.  8. 

R.    80.  1571. 

J.  (2).    12.  C80. 

C.    "I  Cahours  <fe  Demar^ay.    C. 

18 

Pisati  &  Patcnio.    C  S. 

R.    80.  1571. 

J.  (2).    12   G86. 

C;  *  Caliours  <fc  Dcniaryay.    C. 

14 

Pisati  &  Paterno.    C.  S. 

'        R.    80.  1571. 

J.  (2).    12.  686. 

C.  »Griin5*haw   &    Schorlem- 

15 

Pisati  &  Patemo.    C.  S. 

mer.  C.  S.  J.  (2).  11.1073. 

L     J.  (2).    12.  086. 

C. 

w  Pawlow.  A.  C.  P.  173.  194.  »• 

[Repiault.    P.  A.  62.  50. 

»  f  Pisati  &  Paterno.    C.  S.." 

Regnault.    P.  A.  62.  50. 

t     J.  (2).    12.  686. 

If 

LRegnault.    P.  A.  62.  50. 

SPECIFIC  GRAVITY  TABLES. 


Name. 

Formula. 

SpecifJcOravity 

BoUins 
Point 

Point? 

'  Benzol. 

C.H,. 

90013.  0".         1 

89502 

S"-        ' 

'        . 

8S983 

10°. 

•        ■ 

88462 

15° 

87940 

20° 

'        •■ 

87417 

2S- 

'        1 

86891 

30*" 

'        ■ 

86362 

35° 

85819 

40" 

'*        m 

85391 

45° 

-a        , 

8474a 

50° 

"■      . 

84198 

5S° 

83642 

Co-" 

83078 

65" 

82505 

70" 

"         ■ 

81933 

75° 

''         ■ 

8133' 

80" 

"  Toluol, 

C,  H,. 

866.  2 

0°. 

"  ainiol. 

C.  II„. 

87976 

0°. 

»       ■ 

85870 

=5'- 

"       ■ 

83756 

5°°- 

»•       • 

8.58s 

75°- 

■*       ■ 

79324 

100". 

»■  Meta  ethyl  toluol. 

869.  20=. 

158MS9'. 

"Cytuol.  From  cummin 

oil. 

C,.  H,, 

87446.0'.            i7S''->- 

*      ■                 " 

• 

8S4S7. 25°.         ; 

AUTHORiriEa. 


Atlrieenz. 

B.D.C.G. 

0. 

» 

Adncenz. 

B.D.C.G. 

n 

Pisati  ft  raterno.      C.  8. 

442. 

442. 

J.  (2).  12.  Oflfi. 

Adrieeni. 

B.D.C-G. 

ti. 

II 

A<1ri«ni. 

B.D.C.G. 

B 

Pisati  ft  Patemo,      C.  8. 

442. 

442. 

J.  {2).  12.  GnO. 

Adrieeni. 
442, 

B,D.aG. 

((. 

" 

Adrieeus. 

442. 

B.D.C.G. 

6 

n»ati  A  Pntemo.     C.  a 

J.  (2).  12.  GSG. 

Adriecni. 

B.D.C.Q. 

8. 

"• 

Adrieeni. 

B.D.r.O. 

6 

Rsati  ft  I>Btertio.     C.  S. 

442. 

442. 

J.  (2).  12.  m. 

Adriveni. 

B.D.CQ. 

6. 

Adrif*ni. 

B.D.C-G. 

6. 

Pinati  ft  Patpmo.     C.  S, 

442. 

J.  (2).  12. 088. 

Adrieeni. 

B.D.C.G. 

6. 

Adrieenz. 

B.D.C.G. 

n 

"Wroblcvsky.     C.  Cent.  6. 

442. 

442. 

6.S. 

Aariecnz. 

BD.C.Q. 

6. 

la 

Adriemz. 

B.D.C.a. 

(i, 

»    nwiti  A  PatMTio.     C.  8. 

442. 

442. 

J.  (2).  12.  &«. 

Adrieeni. 

B.D.C.G. 

6.'" 

Adrieeni. 

B.D.r.G. 

R 

X    riwti  ft  Patenio.     C.  8. 

442. 

442. 

Adrieenr. 

B.D.  CO. 

442. 

G.  S.  15S 
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Name. 

Formula. 

Specific  Gravity 

Boiling 
Point. 

Melting 
Point. 

'C>-mol.  From  cummin 

oil. 

Cio  H14. 

.82352.  20^ 

>        a                      « 

a 

.81409.  75**. 

175^1. 

• 

s       «                  « 

ff 

.79307.  100*'.     J 

*       «                  « 

« 
ff 

.8708. 0^.          1 

.8572.  20®.2.       1 

175°. 

•       «           From  cymyl 

• 

alcohol. 

« 

.87227.  o^ 

7       «                  « 
>        a                      « 

.85258. 25^ 
.82352. 50°. 

177^25. 

•       «                  « 

« 

.81209.  75^ 

w       «                  « 

« 

.79129.  100°.    J 

"       «     From  camphor. 

« 

.87224.  o"*. 

i>       «                « 

a 

.85237.  25^ 

iJ       ,                . 

« 

.83251.  50^ 

I76^55. 

"       «                 « 

n 

.81230.  75^ 

»       «                 « 

.79122.  Ioo^ 

"       ff                « 

.8732.  o^ 

"       «  From  wormwoo<l 

oil. 

.8707.  0®. 

175^ 

1"       «    From  thyme  oil. 

.86542.  o''. 
.73429.  100®. 

»         a                      u 

»       1, 

.86. 

n        ^ 

.8424.    [    m.of8 
from    dif- 

«      « 

ferent 
.8638.    [  sources. 

»        « 

.858.  16°. 

•*  Dimethyl  ethyl  benzol. 

.8644.  20®. 

I8o°-I82^ 

AUTHORITIES. 


Pisati  <fe  Patemo.     C.  S. 

J.  (2).  12.  686. 
Pisati  &  Patemo.     C.  S. 

J.  (2).  12.  686. 
Pisati  &  Patemo.     C.  S. 

J.  (2).  12.  686. 
Beilstein  &  KupflTer.     C. 

8.  J.  (2).  12.  152. 
Beilstein  A  Kupffer.     C. 

8.  J.  (2).  12.  152. 
f  Pisati  &  Patemo.     C.  8. 

J.  (2).  12.  686. 
Pisati  A  Patemo.      C.  8.'; 

J.  (2).  12.  686. 
Pisati  &  Patemo.      C.  8. 

J.  (2).  12.  686. 


'  Pisati  <t  Patemo. 

J.  (2).  12.  em. 

Pisati  &  Patemo. 

J.  (2).  12.  686. 
Pisati  <fe  Patemo. 

J.  (2).  12.  686. 
Pisati  <fe  Patemo. 

J.  (2).  12.  6H(». 
Pisati  &  Patemo. 

J.  (2).  12.  686. 
Pisati  <t  Patemo. 

J.  (2).  12.  (Wi. 
Pisati  &  Patemo. 

J.  (2).  12.  686. 
•  Beilstein  A  Kupficr. 
J.  (2).  12. 152. 


C.  S. 
C.  S.   " 
C.S. 


u 


"  Beilstein  &  Kupffer.  A.  C. 
P.  170.  295. 
Pisati  &  Patemo.     C.  8. 

J.  (2).  12.  686. 
Pisati  «fe  Patemo.     C.  8. 
[     J.  (2).  12.  686. 
0.  S.!  »  Gladstone.  C.  8.  J.  (2).  11. 

I         699. 
C.  S.  «  [Gladstone.     C.  8.  J.  (2). 

I     11. 970. 
C.  S.  "  '  Gladstone.     C.  8.  J.  (2). 

I      [11. 970. 
C.  S. '  «  Orlowsky .     B.  8.  C.    21. 

1         321. 
C.S.   •♦Jacobsen.     B.  8.  C.      24. 
73. 
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Name. 

Formula. 

SpecificOr.vi.y;    ^^    ^^ 

*  Tetni methyl  benzol.              Cjo  Hu- 

.8816.   9°. 

1 
196^ 

*  Normal  phenyl  butyl. 

« 

.8622.  1 6^          jI8o^         1 

•  aPhenyl  isobutyl.                         « 

.89.  I5^          I67^5. 

*/3      «             «                                « 

.8726. 16". 

i7o''-i72°.J 

*  Methyl  diethyl  benzol.          C,i  H„. 

.8790.  20®. 

i98°-2oo*». 

*  Oil  of  citron.                          Cjo  Hj,. 

.8597.  5''-io°.  ' 

T    m                 m 

u 

.8558.  ioM5*». 

•    m                 « 

.8518.  I5*'-20^ 

•  Caoutchin. 

10             „ 

.842.  2o^         1  ^77^-179^ 

"  Polymer  of  isoprene. 

.854.  2l^          1  '76^-181^ 

"Olibene. 

.863.  I2^         1 56°-!  58°. 

• 

"  Calamus  oil. 

M 

.8793.  o^         158=^-159°. 

"  From  parsnip  oil. 

.865.  I2^         I6o^-l64^ 

"  Camphcne. 

^ 

.8481.  47°.7.     ' 

■ 

"              a 

'• 

.8387. 58^9. 

.8211.  79°.7. 

1 56^-1 57^ 

45'-47^ 

»          « 

.8062.  97^7. 

"  Tcrebcne. 

.8645.  5°-io*».  ' 

"         « 

.8605.  Io''-I5^ 

«        « 

.8564.  I5°-20''. 

«        « 

n 

.8767.  o''.         ] 

«        « 

,8600. 2o^ 

« 

.8433. 4o^ 

156^ 

«        «                                           « 

.8267.  6o^ 

"            m 

« 

.8100.  80®. 

»            « 

a 

.7933.  loo^ 

»            (1 

a 

.8264. 15^ 

i55*»-i57«. 

"• 

AUTIIORn 

riES. 

.S.C.24.109 

*  Knublauch.  Tubingen  In- 

(  Bouchardat.B 

"  f  Riban.    B.  8.  C.  24.  9. 

aiig.  Diss.  1872.               ,  »<>  "l  BouchardatB 

.S.C.24.101»  "  (Ril)aii.    B.  S.  C.  24.9. 

•  r  Rmlziszewski.    B.  D.  C.  " 
G.  9.  260. 

'  Bouchardat. 

B.D.C.G.   » 

Rcgnault.    P.  A.  62.  50. 

8.904. 

"  1 

Regnault.    P.  A.  62.  50. 

1 

Ratlziszewski.    B.  D.  C  "  ' 

Bouchardat. 

B.D.C.G.  » 

I  Rcgnault.    P.  A.  62.  50. 

G.  9.  2G0. 

8.  904. 

«  r  Riban.    B.  8.  C.  21.  173. 
.P.  173.  1.  «     Riban.    B.  8.  C.  21.  173. 

4 

Radziszewski.    B.  D.  C.  "  Kurbatow.  A.  C 

[     G.  9.  2»50.                        1*  Kurbatow.  A.  C 

.P.  173.  1.1  » 

Riban.    B.  8.  C.  21.  173. 

»  Jacobsen.    B.  S.  C.  24.  74.  |  w  v.  Gericliten.    I 

J.  D.  (\  G..« 

Riban.    B.  8.  C.  21. 173. 

•   fRegnault.    P.  A.  62.50. 

9.259. 

." 

Riban.    B.  8.  C.  21. 173. 

'  ■  Regnault.    P.  A.  62. 50. 

w  f  Riban.   B.  S. 

(\    24.9. 

» 

Riban.    B.  8.  C.  21.  173. 

>  iRegnault.    P.  A.  62.  50. '  "  \  Riban.    B.  S. 

C.  24.  9. 

"Orlowsky.    B.  a  C.  21.  321. 
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Name. 

Formula.     Specific  Gravity 

BoUing 
Point. 

Melting 
Point. 

*  Terebenthene. 

Qo  Hj,. 

.8767.    o^ 

• 

s              « 

.8601.     20°. 

«        .8436.  4o^ 
«        .8270.  6o^    ^ 

1560-5. 

»                a 

.8105.     8o^ 

•                « 

.7939.     100®. 

^  Isoterebenthene. 

.8586.    o^ 

«            « 

.8427.    20^.28. 

.8273.   4o^I9. 
.8131.    58^32. 

175^ 

"             « 

.7964.   79**-24. 

"             « 

.7793.     lOO^   J 

*'From  cubeb  oil. 

Ci4  H^. 

.9289.    0®. 

264**-265^ 

"      «      clove.     « 

« 

.90s.     15^ 

253^9- 

"      «      calamus « 

•942.    0®. 

255®-258^ 

^•Oil  of  cedar. 

.9231.    18®. 

252**. 

"       «     santal  wood. 

.9190. 

"      «     vitivert. 

« 

.9332. 

255^ 

"Petrolene. 

« 

.8953.  5Mo«.' 

»        « 

.8921.  io**-i5^  ' 

"        « 

«          '.8888.  i5°-20^j 

"Poplar  oil. 

Cjo  ^nr 

.9002. 

260^ 

"  Tetraterebenthene. 

^40   ^w 

.977.    o*>. 

Below    100®. 

**  Isopropyl  acetylene. 

C5  Hg. 

.652.     11®. 

*  Dipropargyl. 

Q  H,. 

.81.     18**. 

8s^ 

*  Hexhydroisoxylol. 

Cg  Hie, 

.777.  o^ 

"Tetramethyl  allene. 

C,  H„. 

.9513.  9^ 

Il8®-120®. 

"Tolyl  phenyl. 

Cjj  Hi,. 

1. 01 5.  27®. 

263**-267®. 

—2, 

"Benzyl  ethyl  benzol. 

CjB  Hi,. 

.985.     i8°.9. 

294*^-295^ 

"Phenanthrene  tetrahy- 

dride.                              Cj^  H,^. 

1.067.     io'.2. 

310®. 

AUTHORITIES. 

»  r  Riban.    B.  8.  C.  21.  173 

.  "OgUalore.    B.  D.  C.  G.    8.|»  Riban.    C.  R.    79.391. 

»    Riban.    B.  8.  C  21.  173-'        1357. 

»*  Bruylanta.   B.  D.  C.  G.   8. 

»    Riban.    B.  8.  C.  21.  173 
*i  Riban.    B.  8.  C.  21.  173 
»    Riban.    B.  8.  a  21.  173 
•Lliiban.    B.  8.  C.  21.  173 

.  1*  Church.    C.  S.  J.  (2).    13. 

407. 

115. 

•L.  Henry.    C.8.J.  (2).  11. 

.  WKurbatow.  A.C.P.  173.  1. 

1215r 

.  »•  Gladstone.  G.  8.  J.  (2).  10. 1. 

"  Wreden.  C.  8.  J.  (2).  12. 258. 

»  r  Riban.    C.  R.    79.  314. 

8    Riban.    C.  R.    79.  314. 

•  .  Riban.    C.  R.    79.  314. 

w  ;  Riban.    C.  R.    79.  314. 

"  Gladstone.  C.  8.  J.  (2).  10. 1. 

"L.  Henry.    B.  D.CG.    8. 

"  Gladstone.  C.  8.  J.  (2).  10. 1. 

400. 

» 

Regnault,    P.  A.  62.  50. 

"  Canielley.  C.  8.  J.  (2).    14. 

30. 

Regnault    P.  A.  62.  50. 

18. 

11 

Riban.    C.  R.    79.  314. 

n 

.  Regnault    P.  A.  62.  60. 

»  Walker.  B.  D.  C.  O.  5. 686. 

IS 

.  Riban.    C.  R.    79.  314. 

« Piccard.    C.  Cent.    6.  4.      ' 

»Graebe.  C.  8.  J.  (2).  14.  70. 

81 
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SPECIFIC  GRAVITY   TABLES, 


Name. 

Formula.         Specific  Gravity 

BoUing: 
Point. 

Melting 
Point. 

*  Phenyl  xylene. 
'From  benzyl  toluol. 

*  «  phenylbroniethyl. 

*  «   calamuH  oil. 

*  Retene. 

^14    ^14" 
^18    H,g. 

I.OI.     o°. 

1.049. 

.98. 

.8793.    o^ 
1.08-1.13. 

283^-286". 
392°-396«. 
278^-280°. 
1 58^-1 59^ 

98'.S- 

XIV.   Compounds  Containing  C,  II,  and  O. 


Name. 


•  Methyl  alcohol. 
'  Ethyl 


10 
11 


« 
n 

N 


"Propyl 


14 


"Butyl 
"Amyl 


17 
18 


» 


n 
« 

« 
« 
a 
a 

« 
« 
a 
<( 


*  Diethyl  carbinol. 
21 


u 


« 


C  H,  O. 


« 

a 
a 

« 


C,  H,  O. 


« 


C,  11,0  o. 
C,  H.,  O. 


<c 
« 

tt 


Formula.         Specific  Gravity 


.7997.     15°. 
.815.     0°. 

.80214.     15**. 

.8150.  s^-io''. 

.8113.  io°-i5° 

.8072.  i5°-2o''. 

.7946.  16^03. 

.8198.     0°. 

.80825.     15^ 

.806.     1 5°. 

.8253.     0°. 

.8146.     15®. 

.8255.     0°. 

.808.     1 5°. 

.832.     0°. 

.819.     i6^ 


BoUing      !  Melt. 
Point.       '  Point. 


AUTHORITIES. 


iBarbier.  C.S.J.  (2).  13.  62.;  ^  f  Pierre,    c.  N.    27.  93 
» Weber  it  Zincke.    C.S.J.    «  j  Pierre.    C.N.    27.  9.S. 


(2).    13.  155. 
»  Bandrowski.  B.  a  C.  23. 79. 

*  Kurbatow.  C.  S.  J.  (2).  12. 

259. 

*  Ekstrand.   B.  S.  C.  24.  56. 
*(.in)dzki  tfe  Kramer.     Zeit. 

An.  Chem.    14.  103. 


wjlMerre.    C.N.    27.  93. 
"  I  Rerre.    C.  N.    27.  93. 


10 
11 


'  Rejmault.    P.  A.  62.  50.!  "  Pierre  A  Puchot.    B.  S.  C. 
Regnanlt.    P.  A.  62.  50.;        20.  370. 
lEognanlt.    P.  A.  62.  50.'  »9  1>ey.    C.  S.  J.  (2).  12.  BoO. 


"  Winkelmann.     P.  A.  150 

592. 
"J Pierre.    C.N.    27.  93. 
"  1  Pierre.    C.  N.    27.  93. 
"  Pierre.    C.  N.    27.  93. 


»  I  Wagner  ^  SaytzefT. 
C.  P.    175.  308. 


31 


Warmer  &  SaytieflT. 
C.  P.    175.  368. 


SPECIFIC  GRA  VITY  TABLES, 


29 


Name. 

Formula. 

^  Diethyl  carbinol. 

c» 

H„0. 

a 

'Amylenc  hydrate. 
*          «               « 

« 
« 

*  «                  u 

•  Alcohol  from  aniylene. 

a 

^            «             «                a 

a 

» Ethyl  allyl  hydrate. 
•      «        «            « 

*®Isohcxyl  alcohol. 
"         «             « 

"Ethyl  propyl  carbinol. 

"Heptyl  alcohol. 
»       «           « 

c. 
c, 

H„0. 

a 
« 

H,.  0. 

U 

"Methyl  hexyl  carbinol. 

IT 


u 


"Ethvl  oxide. 


19 


« 


"  Ethyl  hexyl  oxide, 
n 


« 


« 


« 


(( 


**  Secondary  butyl  oxide. 


C.  H,«  O. 


8    ■'^W 
« 


C.  H„  O. 


(( 


C«  II,s  0. 


R 
tt 
(f 


Specific  Gravity 


.831.  o^ 

I.816.     iS*'. 
.827.    o^ 

I.815.  I8^ 

.827.  17°. 

.8258.  0°. 

.810.  19®. 

.826.    o®. 

.815.   I8^ 
.83433.  o^ 
.81825.   20®. 
.8335.  o^ 

'.8188.      20^ 

.8323.     17^ 

.823.   l6^ 


Boiling        Melt. 
Point.        Point. 


Ii6°.5. 


} 

} 
1 

1 
} 


118^5. 

Io8^ 


io3**-io4**. 


134°. 

I75^5-I77°5- 
1 31*'-!  32°. 

i8i°-i82°. 
i79°-5- 


'  7297.  5°-io. 
7241.  io°-i5°. 

7185,  I5°-20°. 

7865.  0°. 
7702.  20". 
7574.  40°. 
756.  21°. 


131^1. 


I20®-I2I®. 


AUTHORITIES. 


Wagner  <fc  Saytzeff.      A. 

C.  P.     179.  320. 
Wagner  &  Saytzeflf.      A. 

C.  P.    179.  320. 
'  Wagner  &  Saytzeff.      A. 
,      C.  p.    179.  320. 

Wagner  «fc  Saytzeff.      A. 
I     C.  P.     179.320. 
Miinde.      B.  D.  C.  G.     7. 
1370.  I 

Flavitzky.  A.  C.  P.   179. 
349.  1 

Flavitzky.  A.  C.  P.  179. 1 
349. 


10 


^ 


®  I  Wagner  &  Saytzeff.     A. 

I      C.  P.    179.320. 
»  j  Wagner  &  Saytzeff.     A. 
[     C.  P.    179.  320. 
Oechsner  de  Coninck.  C. 
R.    82.  93.  I 

"  ^  Oechsner  de  Coninck.  C. 
i     R.    82.  93.  ! 

"  f  Volkcr.    B.  D.  C.  O.    8. 

1019. 
"^  Volker.    B.  D.  C.  G.    8.: 
1019.  ' 

"  Grinishaw    A    Schorlem- 
nier.    A.  C.  P.  170.  137. 


»  Miinde.      B.  D.  C.  G.     7. 

1370. 
'•Neison.    C.S.J.    (2).    13. 

207. 
"  Schorlemmer.  C.  S.  J.  (2). 

13.  208. 
«  ^  Regnault.  P.  A.    62.  «). 

Rqrnault.  P.  A.    62.  50. 

Rt^nault.  P.  A.  62.  50. 
M  rLioben.  A.  C.  P.  178.  14. 
«  Lieben.  A.  C.  P.  178.  M. 
»  I  Lieben.  A.  C.  P.  178.  14. 
^  Kesslcr.    A.  C.  P.  175.  5r». 


19 
20 


80 


SPECIFIC  GRAVITY  TABLES. 


Name. 

Formula. 

1 
Specific  Gravity 

Boiling 
Point. 

Melting 
Point. 

*  Acetic  acid. 

C,  H,  0,. 

1.0647.  5°-io^] 

>       «         « 

« 

1. 0591.  io°-i5?  . 

* 

« 

'.0535-  i5°-2o° 

*  Valeric    « 

C5  H,o  Oj. 

.917.     15°. 

173''. 

'  Trimethylacetic  acid. 

« 

.944.    o^ 
.905.    50°. 

•                «                « 

« 

.163^7-163:8. 

35^3-35''5- 

1 

'  Caproic                  « 

C4  Hj,  0,. 

.9438.    0°. 

•       «                         « 

n 

.928.    20°. 

205^ 

•       «                         « 

a 

.9164.  4o^   J 

"^Oenanthic              « 

C7  Hi4  Oj. 

•9345.    o''-       1 

tt 

R 

.9278.    8^5. 
.9208.     16''. 

223°- 224. 

s.— Io^ 

"         «                      « 

« 

.9110.    28°. 

"         «                      « 

« 

.9359.    o^      ] 

.9348.  9^     !- 

"         «                      « 

« 

"          «                      « 

n 

.9235.  28^   j 

1 

"  Isononylic              « 

C,  H,g  Oj. 

.90325.   18°. 
1. 0169.   15®. 

244°-246®. 
i68°-i69°. 

*'  Propionic  anhydride. 

C.  H,o  0,. 

"Methyl  formate. 

G,  II4  0,. 

.9928.  0°. 

30^4. 

**        c(      acetate. 

C,  He  (),. 

.940. 

56^-58^ 

"  Acetate  from  amylene. 
**        «          «           « 

C7  Hi4  0,. 

.8909.  0**. 
.8738.   19^    / 

I24°-I24®.5. 

"        «          «      dicthyl- 

carbinol. 
'*        «          «           « 

« 
« 

.909.  0°. 
.893.   16°. 

132^ 

**  Tsohexvl  acetate. 

Cg  H,e  O5. 

I49*»-I5i. 

AUTHORITIES. 


r  Regnault.  P.  A.    62.  50. 

\  Regnault.  P.  A.    62.  50. 

I  Regnault.  P.  A.    62.  50. 

I^y.    C.  8.  J.  (2).  12.  350. 

fButlerow.    B.  S.  C.    23. 

j      25,  and  B.  D.  C.  G.   7. 

I     72S. 

fLicbcn.  A.  C.  P.  170.  89. 

\  Lichen.  A.  C.  P.  170.  89. 

I  Liebcn.  A.  C.  P.  170.  89. 

w    Grimshaw  <fe  Schorlem- 

nier.  A.  C.  P.  170.  137. 

"  >  Grimshaw  &  Schorlem- 

mer.  A.  C.  P.  170.  137. 


18 


14 


15 


18 


"  r  Grimshaw  &  Schorleni- 
mer.  A.  C.  P.  170.  137. 
Grimsliaw  &  Schorlein- 
raer.  A.  C.  P.  170.  137. 
Grimsliaw  «fe  Schoriem- 
mer.  A.  C.  V.  170.  137. 
Grimshaw  <t  Scliorlem-. 
mcr.  A.  C.  P.  170.  137. 
Grimshaw  <t  Schoriem- 
mcr.  A.C.  P.  170.  1.37.i 
"Kullhein.    A.  C.  P.    173." 

319. 
>»Perkin.  C.  8.  J.  (2).  13.11. 


«Volhard.    A.  C.  P.      176. 

135. 
"Grodzki  <fe  KKimer.    Zeit. 

An.  Chcm.   14.  103. 
n  r  Flavitzky.  A.  C  P.  179. 

j      349. 
« 1  Flavitzky.  A.  G.  P.  179. 

[     349. 
»  c  Wagner  <fe  Saytzeff.     A. 
C.  P.    179.  306. 
Wagner  &  SaytzetT.     A. 
0.  P.    179.  306. 
*  Oechsiier  de  Coninck,    C- 
R.  82.  93. 


Ml 


SPECIFIC  GRAVITY  TABLES, 
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Name. 

Formula. 

Specific  Gravity 

Boiling 
Point. 

Melting 
Point. 

*  Ethyl  trimethylacetate 

Ct  Hi4  0^ 

.875.     o^ 

Ii8°5. 

*     «      caproate. 

Cg  Hjj  Oj. 

.8898.    0**. 

s     «             « 

« 

.8728.     20^ 

i66?^i67°3. 

«     «             « 

« 

.8596.    40^ 

*     «      oenanthate. 

C,  H.,  0,. 

.8735-     16°. 

I8o**-I87^ 

•     «      i8onoiiylat<). 

C„  II„  0,. 

.86406.     17°. 

2I3°-2I5^ 

'  Aldehyde. 

C,  H.  0. 

.8217.  5**-io^' 

>        « 

« 

.8173.  io°-i5°. 

•           a 

« 

.8130.  I5°-20°. 

*®  Acetone. 

C,  H,  0. 

.7998.     15^ 

53^3-56^6. 

"  Diethyl  ketone. 

Q  n„  0. 

.829.    o^ 
.811.     19^ 

»       «            « 

« 

104**. 

"  Ketone  from  amylene. 

« 

.828.    o^ 
.810.     19°. 

'*         n               «                u 

« 

103**. 

"Methyl  isopropyl   ke- 

tone. 

n 

.811.     15°. 

93^-94^ 

"  Ethyl  propyl           « 

Ce  H,,  0. 

.833.    o^ 

1 22^-124®. 

"  Di  isopropyl            « 

C,  Hi,0. 

.8254.     17^ 

I24**-I26®. 

"  Butyrone. 

« 

.82.    2o^ 

144**. 

'•  Propylene  glycol. 

Cj  Hg  0,. 

1.053.     19**- 

2I6^ 

*  Butylene         « 

C,  H.0  0,. 

1. 01 89.    0®. 

1.0059.   I7^5. 

"         «               « 

« 

191°-!  92. 

"  Amylene        « 

C5  Hj,  Oy 

.9945.  o^ 
.9800.   19°. 

I87^5. 

*•           a                    (c 

a 

AITTIIORITIES. 


» Butlcrow.    B.  D.  C.  G.    7. 

728. 
«  fLicbon.  A.C.  P.  170.  89. 
*\  Lieben,  A.(\  P.  170.  80. 

*  Liebcn.  A.  C.  P.  170.  80. 

*  Grinisliaw    &    Schorleni- 

mcr.    A.  C.  P.    170.  137. 
«  Kullhem.    A.  C.  P.     173. 

319. 
'  r  Regnault.  P.  A.   02.  .W. 

•  Regnault.  P.  A.   02.  50. 

•  I  Regnault.  P.  A.  62.  50. 


'( 


^  Grodzki  <t  Kracmer.  Zeit. 
Ann.  Chem.  14.  103. 
Wapner  &  SaytzefT.     A . 

r.  P.  179.  323. 
Wa^er  tt  Sa yt zeff.     A . ' 

C.  P.  179.  323. 
Wagner  <fc  8a>*tzeff.     A. 

C.  P.  179.  323. 
Wagner  <fe  Saytzeff.     A. 
C.  P.  179.  323. 
»  Miinde.    C.  8.  J.  (2).    13. 

247. 
»•  Oechsner.  B.  8.  C.   24.  99. 


J"  Munde.    C.  S.  J.  (2).    13. 

247. 
"  Kurtz.  A.  C.  P.    161.  207. 
'»  RelM)nl.   r.  R.    79.  109. 
*  r  Grabowski    A-    Saytzeff. 

J      A.  i\  P.  179.  333. 
'*  1  Grabowski    tt    Saj'tzoff. 

[      A.C.  P.   179.  333. 
"  f  Waprner  <t  Saytzrff.     A. 


j      C.  P.   179.  309. 

»  j  Wagner  <fe  Saytzeff. 

[     C.  P.   179.  309. 


A. 
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SPECIFIC  GRA  VITY  TABLES. 


Name. 

1 

Formnla. 

Specific  Gravity 

Boiling 
Point. 

I  Melting 
'    Point. 

*Amvlene    glycol. 

*           a                     « 

.9987.    0°. 
.9843.     21^5. 

206°. 

i 

1 

•  Ethylidene  diacetate. 

i    C.HioO,. 

,1.060.      12^ 

i65°-i68°. 

1 

*  Propylene           « 

■     Q  H,j  O4. 

1.070.      19®. 

209°-2IO°. 

*  Propyl  carl  jonate. 

C,  Hh  0,. 

.968.      22°. 

i56°-i6o°. 

; 

•  Ethyl  oxalate. 

Q  H,o  O4. 

I.IOIO.  5°-IO°. 

'      «               u 

« 

1.0953.10°.!  5°. 

>      «               m 

« 

I.o898.I5°-2o^ 

1 

■ 

•  Propyl     « 

C,  H.,  0, 

1. 018.    22°. 

209''-2II°. 

»*  Butvi       « 

C 10  H,8  O4. 

1.002.     14°. 

"  Methyl  sebate. 

C„  H„  0,. 

287°. 

38°. 

"Ethyl 

C.  H«  0«. 

307°. 

fs^ 

"  Ainyl 

C»  H„  0.. 

.951.    18°. 

366°. 

"  Ethyl  tetramethylsuc- 

cinatc. 

1. 01 2.    0°. 

230°-23I°. 

w     «                 « 

1. 001 5.     I3°5.  J 

. 

"     «       aceto3Uccinat«. 

C,„  H,.  O5. 

1.079.    21°. 

26o°-263°. 

*^     «       acetomalonate. 

0.  H„  Oj. 

1.080.    23°. 

238°-24o°. 

"  Methyl  nialonate. 

C.  H,  0,. 

1. 135-    22°. 

:i75°-i8o°. 

*•  Ethyl  acrvlato. 

Q  H.  Or 

.9252.    0°.       1 

1 

»     «             « 

n 

.9136.     15°.      ) 

I0I°-I02°. 

1 

"     «      glycerat^. 

C5  H,.  0.. 

1. 1 93.    6°. 

230°-240°. 

"     «      allylacetate. 

C,  H„  0,. 

.982.      20^ 

"     «      glycollatc. 

C.  II,  0,. 

1.0333. 

150°. 

AUrnORITIES. 


»  f  Flavitzky.  A.  C.  P.   179. 
3')3. 
Flavitzky.  A.  C.  P.    179.^ 

«R.  Schiff.    B.  D.  C.  G.  9.1 

30G. 
*  Reboul.  C.  R.  79.  169. 
6  Caliours.    C  R.    77.  746. 
«  r  Regnault.  P.  A.    62.  .5<). 
T  \  Rt^niault.  P.  A.    62.  50. 
»  I  licgnault.  P.  A.    62.  50. 


•  Cahours.  Les  Moiides. 

280. 
»o  Cahours.  C.  Cent.  5. 
»  Nelson.  C.  N.  32.  298. 
"  Neison.  C.  X.  32.  298. 
"  Neison.  C.  N.  32.  29S. 
"  r  Hell  &  Wittekind. 

!      D.  C.  G.    7.  319. 
»5  ]  Hell  &  Wittekind. 

I      D.  C.  G.    7.  319. 
"Conrad.    B.  S.  C.    23. 
"Ehrlich.    B.  S.  C.    23. 


32.  »8  Ostcrland.  C.  S.  J.  (2).  13- 

142. 
20.  "  f  Caspaiy  &  Tollens.  B.  S. 
1     C.  20.  368. 
» J  Casjian-  <fc  Tollens.  B.  8. 
\     0.  20.  368. 
B.»L  Henry.    B.  D.  C.  G.    4. 

I        701. 
B.  «  Zeidler.    B.  S.  C.    23.  73. 
»  Fahlberg.  J.  F.  P.  (2).    7. 
73.         340. 
73., 
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Name. 

Formula. 

Specific  Gravity 

Boiling 
Point. 

Melting 
Point. 

*  Ethyl  pivalate.* 

.8773.    0**.        1 
.8535.     25^      J 

118^5. 

'     «      diallyloxnlate. 

*       a                       u 

^10  -"is  ^S' 
a 

.9873-    o°- 
.9718.    i8^ 

2i3**.6. 

^Pvroterebic  acid. 

C,  H|o  0,. 

1.006.    26®. 

207*». 

5^-6^ 

•Acid  from  petroleum. 

Cu  H„  0,. 

.982.    0®. 
.969.    23** 

258^-261®. 

*  Ether  of  above  acid. 

Ci3  H,4  Oj. 

.939.    0°. 
.919.     27^ 

236^-240®. 

'       «         «           «            a 

« 

'®  Propyl  salicylate. 

Cio  Hij  Oj. 

I.O2I.      21^ 

238^-240^. 

"  Glycerin. 

C,  Hg  0,. 

1.2609. 

**        « 

« 

290**.o8. 

"        «          crvst. 

• 

« 

I.261.      15^5. 

is'-s. 

"Glycerin  ether. 

C'a  Hio  Oj. 

1.0907.      18®. 

i7o**-i72^ 

**               «                           M 

u 

1. 16    i6^ 

"  Cane  sugar. 

Cj,  llo^  Oil. 

1.5951.    15^ 

*^     «       « 

« 

1.63. 

"  Aldol. 

C.  H,  0,. 

1. 1 208.    0°. 

**      « 

u 

1. 1094.     16°.    ■ 
1. 08 1 9.   49°.6. 

«      « 

« 

^^  Dibutylated  ethyl  ace- 

to  acetate. 

c„  n„  O3. 

.947.     10. 

25o°-253°. 

"Derivative  of  amvl  al- 

^ 

dehvde. 

c..  n„  0,. 

.861.  0°. 

187^-191°. 

« 

« 

.851.   14°. 

AUTHORITIES. 


1  r  rrie^id  <fe  Silva.    C.  S.  J. 


r  rrie^id  <fe  Silva 
(2).  11.  1127. 


« '!  Friedcl  ct  Silva.    C.  S.  J. 

1      {2i.  11.  1127. 
s  [  A.  Saytzeff.     B.  D.  C.  G. 

j      9.  77. 
*  !  A.  Saytzeff.    B.  D.  C.  G. 

9.  77. 
*Mielck.  A.  C.  P.     180.  52. 
«  !  Hell  .^-  Mcdinser.    B.  D. 

;      (:.  G.  7.  1218. 
T  I  Hell  &  Medinger.    B.  D. 

[     C.  G.  7.  1218. 


«  I  Hell  A  Medinger.    B.  D. 

I      i\  G.  7.  1218. 
»  ]  Hell  &  Me<linger.    B.  D. 

[     C.  G.  7.  121vS.  I 

*®  (.'ahoiirs.  Lcs  Mondes.  32.  • 

2S0.  I 

"  Godcffrov.  C.  Cent.  0.  34.' 

^'^  Oppenlieini  <fc  Salzmann. 

C.  S.  J.  (2).   13.  442. 
»  TlrM>».    0.  N.    33.  39. 
"  (Jej^'erfelt.     24.  401. 
i»  Zotta.    A.  C.  P.    174.  87. 


»«  Mauniend.  B.  8.  C.  22.  33. 
"  Dubninfaut.     See  B.  S.  ( '. 

22.  33. 
»«     Wurtz.  B.  S.  ('.   18.  43fJ. 
"]  Wurtz.  B.  S.  C.   IS.  43<;. 
»  I  Wurtz.  B.  S.  C.   18.  A'.y^. 
«  Mixter.     B.  D.  (\  G.      7. 

501. 
«rGoss&Hell.    B.D.C.G. 

J     8.  372. 
»jGii.ss«feHell.    B.D.C.G. 

[     8.  372. 


*  Compare  ^"ith  Ethyl  Triinethylacetute. 

Supp.-C. 
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NMmt. 

rity 

BoUing 
Point. 

fSS? 

•  Knacolin.     Symhelit. 

C,  H„  0. 

.830.  0°. 

.79'-    So°. 

106'. 

*         •     From  acetone. 

, 

.823.  0°. 
.787.   50°. 

*  Methyl  amyl  pinncolin 

C,  H„  0. 

.842.  0°. 

1  t3i°.5-i32°-5 

'  Butyl  eUiyl 

. 

.825.  ai°. 
.831.  0'. 

1  las'.s-iafi". 

.810.   2I°. 

*  Ethyl  amyl          . 

C  H„  0. 

.84s.  o=. 

1    .  = 

">     m          •                ■ 

> 

.839.   ai». 

'S"-S-'S'  -s 

"  Pinocolic  alcohol. 

C,  H„  0. 

.8347.  0°. 

I20°.S. 

"  Diacctoiie      • 

C,H„Or 

.9306.    25». 

i63-.5-i64°S 

"  Propurgj-I  ucetate. 

Cj  H,  0,. 

1.0031.   ij". 

I24'-I2S°. 

"  PhenyletJiyl  « 

C,„H„0, 

1.05.    17°. 

2l3°-2l6''. 

"  Phenylftcctone. 

C,  H„  0. 

1,010.  3-. 

115°. 

"*  Phenyl  propyl  nlcohol. 

C,  H„  0. 

1.008.    18'. 

235- 

"       ■           ■>      ketone. 

C„H„0. 

-990-    IS"- 

220''-222°. 

"       ■           (           I 

0 

.992.    15°. 

2i8''-2ai». 

"  Propyl  phenate. 

C»H„0. 

.968.  zo". 

igo^-igi". 

*  AcetopJieiione  alcohol 

1.013. 

202°-203''. 

"Benzyl  plieiiylacetatf. 

C;.H,.0,. 

1. 101. 

3I7°-319''- 

"Sgnicumphor. 

c,„n„o. 

1.0Z. 

J04*. 

"Anelhol. 

C„  H.,  0. 

.984.  20'. 

"  Acctocinnamone. 

C„  H„  0. 

1.008. 

24o°-24i". 

-  Phloryl  ethyl  ether. 

C,.H..O.     1.9323.    18- 

2150-317=. 

"Phenol. 

C,H,0.     '1.0709.   38°. 

36'. 

"      ■ 

«                   1.066.     Cry.1. 

i8o°-i8o'.s.  '4o"-4i". 

ATTTTI0R1TIE3. 

fButlcrow.  A.C.P.  174 

*  fWicbiiegrailskv.    B.  D 

"Popow.  B.D.C.G.  6.500. 

127. 

r.G,H..^41. 

"Caliours.  Lcj  Mondesi.  32. 

Butlerow,  A.C.P.  171 

••     Wii-hiiecnu^ky.    B.  D 

2«0. 

127. 

C.  G. «.  Ml. 

Butlerow.  A.C.P.  174 

"  Friwlcl  *  Silva.    C.  S.  J 

D.  C.G.  C.  1000. 

127. 

(2).  11.  488. 

"SlQwik.    C.S.  J.  (2).  13.59, 

Butlerow.   A.C.P.   174 

"IMiiti.    A.C.P.   178.349 

"Plowman.    C.S.  J.  (2).  12. 

127. 

"  L.  Henry.    C.  3.  J.  (2).  11 

682. 

lIKi. 

"Undolpb.    C.E.82.227. 

C.  G.  a,  541. 

"  Rad-iwwflki.  C.  Cent. S.  2(51 

»Eng1er&Lcist     B.  8.  C. 

Wlolmcgra^kj,    B.  D 

"  RoiisiacwHki.      B.  D.  C.  G 

30.  204. 

C.G.S.Ml 

3.  inn. 

"Siirel.    A.  C.  P.  170.  345. 

Wichnfwmdsky.    B.  D 

"Kiicheiraer.    A.  C.  P.  172 

"Zott*.    A.  C.  P.  174.  87. 

C.Q.S.MI 

120. 

"  Hamberg.    B.  D.  C.  O.   4. 

■Wichnesnulslty.    B.  D 

"Schmidt  A  Fieberg.    C.S. 

761. 

C.0.8.W1. 

J.  (2).  12.  75. 
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Name. 

• 

Formula. 

Specific  Gravity 

Boiling 
Point. 

Melting 
Point. 

*  Phenol. 

C,H.O. 

I -05433.  40**.  ] 

t       g 

1.04.663.   50®. 

3            g 

1.03804.   60**. 

4            g 

1.02890.    70®.    . 

5            g 

1. 01 950.   80®. 

1 

8            « 

1.01015.  90°. 

7             ^ 

1. 001 16.  Ioo^J 

•       «       From  tar. 

1.0558.  46®. 
1.0463.  56^ 

I82^I. 

38<'-40«. 

*°       «          From  para- 

* 

ozybenzoic  acid. 

1.0567.  46®. 

l82^I. 

38°-40°. 

11  •     «                          « 

1.0470.  56**. 

"       «         From  salicy- 

* 

lic  acid. 

1.0560.  46®. 

182^1. 

39'. 

"       «                          « 

1.0467.  56**.  J 

"       «        From  oxyben- 

^ 

zoic  acid. 

1.0559.  46''. 

I82^3-l82^5 

39°- 5- 

i&       «                          « 

« 

1.0476.  56 .  J 

"  Eiigenol. 

C,o  H„  0,. 

1.066.  15°. 

25i°.8. 

"  Methyl  eugenol. 

Cii  H,4  0,. 

1.046.  15^ 

262**.  5. 

"  Ethyl           « 

Ch  H,8  0,. 

1.026.  cP. 
1. 01 17.  18^.5. 

2520-254^ 

1 

»  Carvol. 

Cjo  Hi4  0. 

.9530.    20^         1 

«  Dill  carvol. 

a 

.9562.    20®. 

227". 

«  Thymol. 

« 

1. 0091 36.    0®. 
.92424.     100°.    . 

t  J  jO  ■• 

»        « 

a 

244  .7. 

1 

AUTHORITIES. 


Adrieenz.  B.D.C.G.  6. 

443. 
Adrieenz.  B.D.C.G.  6. 

443. 
Adrieenz.  B.D.C.G.  6. 

443. 
Adrieenz.  B.D.C.G.  6. 

443. 
Adrieenz.  B.D.C.G.  6. 

443. 
Adrieenz.  B.D.C.G.  6. 

443. 
Adrieenz.  B.D.C.G.  6. 

443. 

fLadenbuig.    B.D.C.G. 
I     7.  1687. 


Ladenburg.    B.  D.  C.  G. 

7.  1687. 
Ladenburg.    B.  D.  C.  G. 

7.  1687. 
Ladenburg.    B.  D.  C.  G. 

7.  1687. 
Ladenburg.    B.  D.  C.  G. 

7.  1687. 
Ladenburg.    B.  D.  C.  G. 

7.  1687. 
Ladenburg.    B.  D.  C.  G. 

7.  1687. 
Ladenburg.    B.  D.  C.  G. 

7.  1687. 
»•  Church.    C.  8.  J.  (2).  13. 
113. 


10 


11 


IS 


IS 


14 


16 


If  ' 


"Church.    C.S.J.    (2).   13. 

115. 
"  ^  Wassemiann.  A.  C.  P. 
179.  376. 
"Wasscnnann.  A.  C.  P. 
179.  376. 
f  Gladstone.  C.  8.  J.    (2). 
10.1. 
Gladstone.    C.  S.  J.  (2). 
10.1. 
«  r  Pisati  &  Paterrtb.    B.D. 
C.  G.  8.  71. 
Pisati  <t  Patcnio.    B.  D. 
L     C.  G.  8.  71. 


SI 


I 


86 


SPECIFIC  GRAVITY  TABLES. 


Name. 


*  C}'mothymol. 
» Methyl  thymol. 


4 
5 


« 


•  Acetyl 


« 
« 
« 


•Menthol.  1       Two 

*°        «  J  specimens. 

"  Myriflticol. 

"  CUronelloll       Two 

"         «         Jspecimens. 

"  Absinthol. 

"  Oil  of  Melaleuca  erici- 

folia. 
«        linari- 

folia. 
Eucalyptus 
oleosa. 
"  Cajeputol. 
"  Furfurol. 
*  Cholesterine. 


18 


17 


«     « 


Formula. 


Cio  H|4  O. 
^u  Hu  O. 

Ci2  Hjj  0,. 

tt 


a 
a 

Cjo  H,e  0. 
« 


Cio  Hi8  0. 


« 


^5  H4  O.^. 

C«  H^  O. 


1. 01068.  o®. 
.953898.  0°. 
.869281.    100 
.954314.  o^ 
.870459.    100' 
1.009.  o°- 
.924. 100°  J 


?45°.8. 
216^7. 

216^8. 


From  I 
■natural, 244  •7* 
thymol! 


IFrom   I         g 
cymo-  1245  .8. 
thymol 


.9515.  20^ 
.9394.  20°. 
.9466.  20°. 
.8742.  20''. 
.875.  20°. 
.9267.    20®. 

.8960.    20°. 

.8985.    20°. 

.9075.  20^ 
.9160.  20*^. 
1.006.  27°. 
1. 046- 1. 047.  20®. 


225*= 
225* 
:224'^ 
200^ 
200^ 
217*^ 


^73'"' 


173 


I7i°-i76°. 

174°. 
i68^ 


t 

1 

t 
) 


Melting 
Point. 


AUTHORITIES. 


r  Pisati  &  Pat^ruo.     B.  D.    ^  f  Paterno.    C.  S.  J.  (2;. .  13. 


C.  G.  8.  71.  j 

IHsati  &  raterno.     B.  D.    » 

C.  G.  8.  71. 
risati  ik  l»atcriio.     B.  D. ;  »<>  1 

C.  G.  8.  71. 


Gladstone.    C.  S.J.  (2). 

10.  1. 
Gladstone.    C.  S.  J.  (2). 
.     10.  1. 


^5  Gladstone.    0.  S.  J.     (2). 

10.  1. 
»«Gla.lstone.    C.  S.  J.     (2). 

10.  1. 
"  Gluilstone.    C.  S.  J.    (2). 

10.  1. 


C  G.  8.  71. 


10.  1 


Pisati  &  ratcmo.     B.  D.    "  Gladstone.    0.  S.  J.     (2}.   »» Glatlstone.    C.  S.  J.    (2). 

10.  1. 
»»Stenhouse.    P.M.  (3).  18. 

124. 
»Mehu.    C.  S.  J.  (2).     13. 

247. 


Pisati  cl' Paterno.     B.  D.    »  f  Gladstone.    C.  S.  J.  (2). 


(\  G.  8.  71.  , 

Paterno.    C.S.J.  (2).  13.   " 

G38.  I 


10.  1. 
Gladstone.    C.  S.  J.  (2). 
10.  1. 


I  Pattjffno.    C.S.J.  (2).  13.   "Gladstone.    C.  S.  J.     (2). 
[     G38.  10.  I. 
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XV.    Compounds  Containing  C.  H.  and  N. 


Name. 

Formula. 

Specific  Gravity 

Boiling 
Point. 

Mejt. 
Point. 

'  Hexvlainine. 

C,  H^  N. 

.7638. 

Ii6^ 

'  Propylene  diamine. 

Cs  H|o  N",. 

.878.  15^ 

II9°-I20^ 

'  Meta  toluidine. 

C,H,N. 

.998.  25**. 

I97^ 

*  Methyl  aniline. 

(( 

.976.  15°. 

I90°-I9i®. 

'  Meta  ethyltoluidine. 

C,  H„  N. 

.869.  20°. 

1 58^-1 59". 

•  Phenylacetic  nitrile. 

C«  11,  N. 

1.0155. 8^ 

229^. 

^  From  oil  of   tropaco- 

liim  majus. 

Cs  H,  N. 

1. 01 46. 18°. 

1231^9. 

®  Nasturtium  oil. 

C,  H,  N. 

1.0014. 18°. 

;26i°. 

XVI.   Compounds  Containing  C.  H.  N.  and  O. 


Name. 


•  Propyl  nitrite. 
»<>  Amyl        « 


**  Xitromethane. 
"  Nitroethane. 
"  Nitropropane. 
"  Dinitrocthane. 
"  aDinitropropane. 
^*  Nitrosonitric  glycol. 
"  Nitroglycerine. 


Formula. 


C3  H,  N  O,. 
C,  H,,  N  O,. 


C  H3  N  O,. 
C,  II,  N  O,. 

c^  ir^  N,  o,. 

C,  H«  N,  O,. 
C,  H,  N,  0,. 

^3  ^&  ^8  ^9' 


h«^^wAiiw  vjiiMvi^jr 

Point. 

Point. 

.935. 2I^ 

.902-.9026. 

99^ 

1.0582. 13®. 

iii°-ii3*'. 

I25°-I27*'. 

1.3503.  23°.5. 

i85*»-i86°. 

1.258.  22°.5. 

189^ 

1.472. 

1.6.  15®. 

8.-4®. 

AUTHORITIES. 


^  Uppenkamp.     B.  D.  C.  G. 

8.  57. 
»  Hofniann.     B.  D.  C.  O.  6. 

310. 
»  Lorouz.    C.  N.  30.  ICC. 

*  Hofiuann.      B.  D.  C.  G.  7. 

626. 

*  Wroblcvsky.     C.  S.  J.  (2). 

13.455. 


«  Radziszewski.    B.  D.  C.  G.i  "  Meyer.    A.  C.  P.  171.  1. 

3.  198.  I  "  Meyer.     A.  C.  P.  171.  1. 

T  Hofinann.     B.  D.  C.  G.  7.;  »  Meyer.    A.  C.  P.  171.  1. 


519. 

•  Ilofmann.     B.  D.  C.  G.  7. 

520. 

*  Cahours.  Les  Mondes.   32. 

280. 


»*  E.  ter  Meer.    B.  D.  C.  G. 

8.  1080. 
»E.  ter  Meer.    B.  D.  C.  G. 

8.  1087. 
w  Kekul4.    B.  D.  C.  G.  2. 329. 


10 


Hilger.  Amer.  Chem.  5.231.  "  Kern.    C.  N.  31.  153. 
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Name. 

Formula. 

Specific  Gravity 

Boiling 
Point. 

Melt. 
Point. 

*  Nitrobenzol. 

C,  H,  N  0^ 

1. 2 1 59.  s^'-io®. ' 
1.2 107. 10--15®  [ 

*               a 

« 

>               « 

« 

1.2504.  I5'*-20^, 

*  Mononitrocvmol. 

C.  H„  N  0.. 

1.0385.  18°. 

*  Dinitrooyinol. 

^0  "la  ^2  ^4' 

1.206.  i8.°5. 
1.204.21**. 

•                   a 

« 

.  ^  Metanitrobenzoic  acid. 

C,  H,  N  0,. 

1.4721.              1 

'  Orthoiiitrobenzoic   « 

« 

1.5588. 

•  Paranitrobenzoic     « 

« 

1.5804. 

"  Methyl  orthonitrophe- 

nate. 

C,  H,  N  0,. 

1.268.  20^ 

265°. 

"       «         paranitrophe- 

nate. 

« 

1.233.  20®. 

5I^ 

"       «     adinitrophenatc 

C,  H.  X,  0,. 

1. 341.  20^ 

88°. 

"       «     /3             « 

u 

1. 3 1 9.  20®. 

118°. 

"       «      trinitropheiiate 

c,  n,  N,  0,. 

1.408.  20°. 

64^ 

"  Oxethenaniline. 

C,  1I„  N  0. 

I.I  I.  0°. 

2800. 

*•  EthylglycoUic  nitrile. 

C.  H,  N  0. 

.918.  6^ 

1 34**-!  35**. 

"  Hydroxycaprylonitrile 

C,  Hu  N  0. 

.9048.  17®. 

"  Leucine. 

C.  H„  X  0,. 

1.293.  18**. 

"  Cyanuric  acid. 

C,  N,  H,  0,. 

1.768.  0°. 

*         «           « 

tt 

2.500.  19^ 

»         «           « 

a 

2.228. 24^ 

• 

*•         «           « 

a 

1.725.48°. 

**  Cyamelide. 

(C  N  H  0).. 

1.974.0°. 
1.774.24°. 

»*           « 

tt 

AUTUORITIEa 


1 
t 
s 


Regnault. 


P.  A.  62.  50. 
Regnault.    P.  A.  62.  50. 
Regiiault.    P.  A.  62.  50. 
*  Landolph.   C.  Cent.  4.  596. 
I^andolph.      C.  Cent.  4. 

596. 
Landolph.      C.  Cent.  4. 
596. 
f  Post  &  Frerichs.  B.  D.  C. 

O.  8.  1549. 
Post  &  Frerichs.  B.  D.C. 

G.  8.  1549. 
Post  <fe  Frerichs.  B.  D.C. 
G.  8.  1549. 


10 
n 
11 

13 

u 

15 
18 
IT 


Post  &  Mehrtens.   B.  D.  C.  »« 

G.  8.  1552. 
Post  &  MchrteuB.   B.  D.  C.  « 

G.  8.  1552. 
Post  it  Molirtens.   B.  D.  C.  » 

G.  8. 1552. 
Post  &  Mehrtens.   B.  D.  C.  " 

G.  8.  1552. 
Post  &  Mehrtens.   B.  D.  C. 

G.  8. 1552. 
Dcmole.  C.  S.  J.  (2).  12.  77. 
L.  Henry.  B.  8.  C.  20.  186. 
Erlcnmeyer  &  Sigel.  A.  C. 

P.  177. 107. 


n 


M 


Engel  &  Vilmain.  B.  S.  C. 
24.  279. 
Troost  &  Hautefeuille.  C. 

R.  22.  99. 
Troost  &  Hautefeuille.  C. 

R.  22.  99. 
Troost  &  Hautefeuille.  C. 

R.  22.  99. 
Troost  <&  Hautefeuille.  C. 

R.  22.  99. 
Troost  A  Hautefeuille.  C. 

R.  22.  99. 
Troost  &  Hautefeuille.  C. 

R.   22.  99. 
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XVII.  Metallic  Salts  of  Organic  Acids. 


Name. 


*  Sodium  triacetate. 
'  Potassium     « 

*  Ammonium 

emetic. 

*  Calcium  formate. 

*  Strontium.     « 

*  «  « 

^  Barium  « 


tartar 


(( 


K 


•I^ad 

10 


tt 


"  Copper 

IS 


«  « 

"  Zinc 
"  Potassium  orthonitro- 

phenate. 
'*  Silver  « 

"  Barium  « 

"  Lead  « 

"  Potassium    metanitro- 

phenate. 
"  Barium  « 

"Lead  a 


Formula. 


Na  C,  H,i  O,. 
K  C,  H„  O,. 

(Am(Sl)0)C,H,Oe),.H,O. 

Ca  C,  H,  O,. 

Sr  C,  H,  O,.  2  H,  O. 

« 

Ba  C,  H,  O4. 

n 

Pb  C,  H,  O,. 
Cu  C,  H,  0, 4  H,  O. 

N 

Zn  C,  H,  O,.  2  H,  O. 


Specific 
Gravity. 


Pb,  Ci,  Hg  N,  O^.  H,  0. 


Pb  C,  H5  N  O4. 


1.47. 
1.34. 

2.324. 

2.021.   Powder. 
2.266.        « 
2.252.   Crystal. 

3- 193-      « 

3.219.  Powder. 

4.621.  « 

4.610.  Crystals. 

1.795.  « 

I.81I.  Powder. 

2.339.  « 

1.682.  20^ 
2.661.  20°. 
2.3301.  20®. 
2.712.  20°. 

1. 691.  20®. 
2.343.  20^ 
2.694.  20°. 


Boil,  i  Melt. 
Point.  Point. 


II2^ 
127®. 


AUTHORITIES. 


»  Lcscocur.    C.  R.  78.  1046.     •  Schroder.    B.  D.  C.  G.  8. 


«  I^coeur.    C.  R.  78.  1040. 
»  Topsoe.    C.  Cent.  4.  76. 


199. 
"  Schroder.    B.  D. 


*  Schroder.  B.  D.  C.  G.  8.1        199. 

199.  "  Schroder.    B.  D. 

•Schroder.  B.  D.  C.  G.  8.         199. 

199.  "  Schroder.     B.  D. 

•  Schroder.  B.  D.  C.  G.  8.         199. 


C.  G.  8. 
C.  G.  8. 
C.  G.  8. 


199. 
»  Schroder.    B.  D.  C.  G.   8. 

199. 
» Schroder.    B.  D.  C.  G.  8. 

199. 


"  Schroder.    B.  D. 

199. 
"  Port  &  Mehi-tens.    B.D.C. 

G.  8. 1552. 


"  Port  <fe  Mehrtens.    B.D.C. 

G.  8.  1552. 
»•  Port  <fc  Mehrtens.    B.D.C. 

G.  8.  1552. 
"  Port  &  Melirtens.   B.  D.  C. 

G.  8.  1552. 
"  Post  <fe  Mehrtens.   B.  D.  C. 
I        G.  8.  1552. 
C.  G.  8.  «  Port  A  Mehrtens.    B.  D.  C. 

G.  8.  1552. 
»  Port  A  Mehrtens.   B.D.C. 

G.  8. 1552. 
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Name. 

Formula. 

Specific 
Gravity. 

BoiL  '  Melt. 
Point.  Point. 

*  Potassium    paranitro- 

phenate. 

.1.652.  20®. 

^  Silver                  « 

,2.652.  20^ 

'  Harium               « 

Ba  C12  Hy  N,  Oe.  8  H,  0.' 2.322.  2o^ 

*  Load                    « 

Pb  C,  IL  N  O4.  2  II,  0.  12.682.  20°. 

*  Potassiumadinitrophe- 

, 

nate. 

1.778.  20". 

•  Silver                  « 

2.755. 2o^ 

^  Bariiim               « 

Ba  C„  II<  N,  Og.  4  H,  0., 2.439.  20°. 

'  Lead                   « 

Pb  C,  II,  N,  Oe.  2  H,  0.  2.817.  20°. 

•  Potiissium.?         « 

1.757.  20°. 

i»  Silver 

2.733.  20^ 

'^  Barium               « 

2.406.  20"^. 

"  Lead                   « 

Pb  C,,  H,  X,  0„ 

2.807.  2o'^ 

"  Potassium    picratc. 

KC.H,  N3O7.          1.852.    20°.     ! 

"  Silver 

Ag  Ce  H,  Nj  0,.  H2  0.  '2.816.    2o^    1 

"  Barium             « 

Ba  C,,  H,  N  eO,4.  4  H,  0.  2.518.    20°. 

"  Lead                 « 

Pb  C„  H,  Ne  Ou.  H,  0.  2.831.    2o^ 

AUTHORITIES. 


*  Post  &  Melirtens. 

B.  D.C. 

*  Po.'*t  tfe  Melirtens. 

B.D.C. 

"  Post  &  Mehrtens. 

B.  ty,  c. 

0.  8.  1552. 

G.  8.  15.i2. 

G.  8.  1552. 

•  Post  &.  Melirtens. 

B.  D.  C. 

^  Post  &  Melirtens. 

B.D.C. 

"  Post  i&  Melirtens. 

B.  D.  C. 

G.  8.  1552, 

D.  8.  1552. 

G.    8.  1662. 

•  Post  (t  Melirtens. 

B.D.C. 

*  Post  &  Melirtens. 

B.D.C. 

"  Post  &  Mehrtens. 

B.  D.  C. 

G.  8.  1552. 

D.  8.  1552. 

G.    8.  15.52. 

*  Post  it  Melirtens. 

B.  D.  C. 

»  Post  &  Melirtens. 

B.D.C. 

1*  Post  &  Mehrtens. 

B.  D.  C. 

G.  8.  1552. 

D.  8.  1552. 

G.    8.  1552. 

•  Post  &  Melirtens. 

B.  D.  C. 

»o  Post  <t  Mehrtens. 

B.D  C. 

»•  Post*  Mehrtens. 

B.  D.  C. 

G.  8.  1552. 

D.  8.  15.52. 

"  Post  <fe  Mehrtens. 

D.  8.  1552. 

B.D.C. 

G.    8.  1552. 
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XVIII.    Compounds  Containing  C.  H.  and  Cl. 


Name. 

Formula. 

1                                 i 
Specific  Gravity.    Boiling  Point. 

Melt. 
Point. 

*  Chloride    from    die- 

thyl carbinol. 

C,  H„  Cl. 

« 

.916.    o**.    1 
.895.     21^  J 

io3"-io5^ 

'Amylene  hydrochlor- 

ate. 

a 

.912.    0°.    1 
.891.     21**.  J 

«         «                 « 

« 

* 

*  Hexyl      chloride. 

C,  H„  Cl. 

.895.     13°.                ,  1 25^-128°. 

•Octyl              « 

C,  II„  Cl. 

.850. 

I82^ 

^  Ethylene       « 

Cj  XI4  Cl]. 

1.272.     14°.    1          i 

1. 201.    13°.  J       ;6I^ 

•  Ethylidene    « 

« 

•  Propylene     « 

Cj  H^  CI3. 

1. 201.     15°.              |ii7°. 

*' Propylidene  « 

« 

1. 143.  10°.               i8.5''-87°. 

"  Chloroform. 

CHCl,. 

1.502. 

"           « 

« 

1.500.     15®. 

Co";. 

"  Monochloramylene. 

C5  H,  Cl. 

.872.     5^I.              87^ 

"Monochloro  benzol. 

C,  H#C1. 

1. 1 2855.    o"* 

«i 

»             «                        a 

« 

I.I  1807.    9°.79. 

B 

"            «                        a 

« 

1. 10467.  22'*.43. 

E 

0  ' 

1^                  CI                                   « 

« 

1.04428.  77°.27. 

1 

AUTHORITIES. 


'  Wagner  <fe  Saytaeff.  A.  C. 

P.  179.  321. 
Wagner  &  Saytieff.  A.  C. 

P.  179.  321. 
Wagner  (fcSaytxcff.  A.  C. 

P.  179.  321. 
Wagner  (feSaytzeff.  A.C. 


•Cahours  <fc  Domar<;ay.  C.  R. 

80.  1571. 
^  ^  Gladstone  &  Tribe.  C.  N. 
29.  212. 
Gladstone  <fe  Tribe.  C.  N. 
29.  212. 


»  Bniylants.  B.  D.  C.  G.    8. 

411. 
»*  r  Adrieenz.  B.  D.  C.  G.  6. 
443. 
Adrieenz.  B.  D.  C.  G.  «. 
443. 


15 


•Rebonl.    C  N.  27.  295.      '«'  Adrieenz.   B.  D.  C.  G.  6. 

443. 


P.     179.  321.  I  10  Reboul.    C.  R.     82.     378 

Cahours  cfe  Deniar^ay.  C.  R.  "  Rump.    C.  Cent.    0.  34. 


17 


80.  1570. 


"Rcmys.    C.S.J.    (2).    13. 
439. 


Adrieenz.    B.  D.  C.  G.  6. 
443. 
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SPECIFIC  GRA  VITY  TABLES. 


Name. 

Ponnula. 

specific  Gravity. 

] 

Boiling  Point. 

Melt. 
Point. 

*  Mouochloro  benzol. 

Ce  Hj  CI. 

1.12818.    0®. 

• 
"o 

'           «                 « 

« 

I.I  142 1.  9^.79. 

1 

s               a                      « 

« 

1. 10577.  22^43. 

E 

«               «                      « 

u 

1.04299.  77^27. 

*  Dichlorobenzol. 

C,  H.  Cl^ 

1.3148. 

i72«-i730. 

•              «            ortho. 

« 

1.3278.    0®. 

I79^ 

^              «            metsi. 

« 

1.307.    o^ 

172^ 

*  Monochlorotoluol. 

C,  H,  CI. 

1.0735.  27^2. 

I58**-I6I^ 

•  Dichlortoluol. 
w           « 

C,  H.  CI,. 

« 

1.2596.    18^4. 

1.2518.   I6^ 

^ 

I96«-I98^ 

"  Benzvl    dichloride. 

(C 

1.295.     i6^ 

2I2''-2I4**. 

"  Trichlortoluol. 

C,  H,  CI.. 

1.4093.   I9^5. 

237^ 

"Dichlorbenzotrichlor- 

ide. 

C,  H,  CI. 

1.5829.   16**. 

273^ 

"  Allylene  dichloride. 

C,  H,  CI,. 

1.233.   1 7°. 5. 

109®. 

"         «    tetrachloride. 

C,  H.  CI.. 

1.503.     i7°.5. 

171^ 

"         « 

« 

1. 482-1. 485. 

153". 

"  Propargyl  chloride. 

c,  H,  a. 

1.0454.  s°. 

65«. 

"  Pinacolic          « 

C,  H„  CI. 

.8991.  o^ 

1 1 2°. 5-1 14^.5. 

"  Dichloroglyclde. 

Cj  H4  Clj. 

1.21. 

«              « 

« 

1.22.  8^ 

97^-98^ 

"Xaphtyl  chloride. 

Cio  H|  CI. 

1.2025.   1 5**. 

25I°-255^ 

**  Isoterebenthene 

chlorhydrate. 

C,o  H„  CI. 

.9927.  %^ 

2Io^ 

AUTHORITIES. 


Adricenz.   B.  D.  C.  G.  6. 

443. 
Adrieenz.  B.  D.  C.  G.  6. 

443. 
Adrieenz.  B.  D.  C.  G.  0. 

443. 
Adricenz.  B.  D.  C.  O.  6. 
443. 
KourbatoffitBcilstein.  B. 

S.  C.    23.  179. 
Beil9t<?in  &  Knrbatow.  A. 

C.  P.    17(5.  41. 
Beilstein  &  Kurbatow.    C. 
S.  J.  (2).    13.  450. 


10 


8Aronheim&  Dietrich.    B. '  »  Hartenstein.   J.  F.  P.    (2). 

D.  C.  G.    8.  1402.  j        7.  29ft. 

• ''Aronheinitt  Dietrich.  B.j  "Ganswindt.     Jena  Inang. 
D.  C.  G.     8.  1403.         I        Diss.    1873. 

Aroiiheim  &  Dietrich.  B.  "  L.  Henry.    B.  D.  C.  O.    8. 
D.  C.  G.     8.  1403.  I        398. 

"  Ilubner  tt  Bente.  B.  D.  C.  "  Friedel  A  Silva.  C.  8.  J.  (2). 

G.    6.  804.  11.  488. 

"  Aronheim  &  Dietrich.    B.  "nana.  A.  C.  P.    170.  126. 

D.  C.  G.    8.  1405.  » L.  Ilenrv.    B.  D.  C.  G.    5. 


»  Aronheim  »fe  Dietrich.    B. 

D.  C.  G.    8.  1403. 
"  Ilartenstein.   J.  F.  P.   (2). 

7.  295. 


965. 
"  Koninck  <t  Marqoart.     C. 

N.  25.  57. 
«Riban.    C.  R  79.  225. 
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XIX.   Compounds  Containing  C.  H.  O.  and  Cl. 


Name. 

Formula. 

Specific  Gravity. 

Boiling  Point.  p^5|;; 

*  Deriv.  of  chloral 

hvdrate. 

C4  H4  CI4  0^ 

1. 4761.     17®. 

185^ 

'Diacetyl  chloral 

hydrate. 

C«  H,  Cl,  O4. 

1.422.     II**. 

22I®-222®. 

•Acetyl  -chloral 

alcoholate. 

C,  H,  Cl,  0,. 

1.327.     11^ 

I98^ 

*  Deriv.  of  chloral. 

Cj  H10  CI4  0,. 

1.42.     II®. 

*       «             « 

C,  HeCleO,. 

173.     17^ 

•  Tetrachlorinated 

ether. 

C4  He  CI4  0. 

1.4379.    o^    1 

T           «         « 

« 

1. 41 82.  I5®.2. 

i89®.7. 

•           «         « 

« 

1.3055.  99°.9- 

•Pentachloriua- 

ted  ether. 

C4  H5  Hj  0. 

I.S77.    8°. 

235^ 

"  Dichloracetone. 

Cs  H,  C1#0. 

1.326.  o^ 

121^.5. 

**  Monochloracetal 

C,  Hi,  Cl  0,. 

1. 041 8.    0®. 

' 

"               « 

• 

1. 6416.    26^.3. 

* 

I56^8. 

»               « 

n 

.9315.    99°.9. 

"Monochloracetin 

C5  H,  Cl  0,. 

1.27.    9°. 

230®. 

"  Bichloracetin. 

C,  H,  Cl,  0,, 

1.274.  8^ 

194^-195^ 

AUTHORITIES. 


» Mcver  <fe  Dulk.    A.  C.  P. 

6 

r  Patemo  A  Pisati.     B.  D. 

H 

Patemo  &  Mgzzara.  C.  8. 

171.  Go. 

C.  0.    5.  lOM. 

J.  (2).    11.  1217. 

•Meyer  A  Dulk.    A.  C.  P. 

T 

Patcrno  &  Pisati.     B.  D. 

It 

Patemo  &  Mazzara.  C.  S. 

171.  65. 

C.  G.    5.  1054. 

J.  (2).     11.  1217. 

*  Meyer  &  Dulk.    A.  C.  P. 

e 

Patcrno  <fe  Pisati.    B.  D. 

"    Patemo  <&  Mazeara.  C.  S. 
[     J.  (2).     11.  1217. 

171.  65. 

I     C.  G.    5.  1054. 

*L.  Henry.    B.  D.  C.  G.    7. 

•L.  Henry.  B.  D.  C.  G.     7. 

"  L.  Henry.  C.  S.  J.  (2).  13. 

764. 

763. 

346. 

»L.  Henry.    B.  D.  C.  G.    7. 

lOTheegarten.     C.  Cent    4. 

»L.  Henry.    B.  D.  C.  G.   4. 

764. 

580. 

701. 

82 
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Name. 

Formula. 

Specific  Gravity. 

Boiling 
Point. 

Point. 

'  Methyl     monochlor- 

acetate. 

c,  H5  a  0,. 

1.22.     15®. 

1 26®-!  27**. 

•Methylene  chlorace- 

tate. 

c 

1. 1953.   I4^2. 

llS^^-lie®. 

*  Paradichloraldehyde. 

C,  H,  Cla  0. 

1.69.     Solid. 

i29?-i3o? 

*Deriv.  of  valer>iene. 

C,  H,  CI  0,. 

1.065.    ^5°' 

*  Monochlorhydrin. 

C,  H,  CI  0,. 

1.4.   I3^ 

23o''-235**. 

•  Ether  of  monochlor- 

hydrin. 

C5  H„  CI  0,. 

1. 117.    II®. 

1 83*^-1 85^ 

■ 

'  Dichlorhydrin. 

C,  He  CI,  0. 

1.369.    9°. 

i79**-i8o°. 

•              « 

tt 

1.383.  19'. 

I7i?-i7i°5. 

•Propyl  glycol  chlor- 

hydrin. 

C,  H,  CI  0. 

1. 1 32.     17^ 

160^ 

'•Diallyl  dichlorhydrin 

Cj  Mij  Cl^  Oj. 

1.4.  r- 

"  Chlorodracylic  chlor- 

ide. 

1-377' 

220®-222®. 

"  ailoranethol. 

C,o  H„  CI  0. 

1. 191.    20**. 

228*'-230**. 

3°-4°. 

"  Ethyl  ortho  dichloro- 

benzoate. 

C9  Hg  CJ^  Oj. 

1.3278.    o^ 

271**. 

"  Monochlorophenol. 

C.  Hj  CI  0. 

1.306.    20^.5. 

2l8**-219^ 

"  Beuzophenone  chlor- 

ide. 

1.235.     i8''5. 

298®-30o®. 

AUTHORITIES. 


» L.  Henry.     B.  S.  C.      20. 

448. 
«L.  Henry.     B.  a  C.      20. 

448. 

•  Jacobsen.  B.  D.  C  G.  8.  88. 

*  Haubst.  C.  N.  32.  252. 


*  L.Henry.    C.S.J.  (2j.  13.    •Reboiil.    C.  R.  79.  100. 


«  L.  Henry.    C  S.  J.  (2).  13. 
346. 


"  Eiumerling.  B.  D.  C.  O.  8. 
881. 


»  L.  Henry.    C.  S.  J.  (2).  13.  "  Landolph.  C.  R.  82.  227. 


346. 
^Markownikoff.  C.  8.  J.  (2). 
12    241. 


346. 


WL.  Henry.    B.  D.  C  G.     7. 
416. 


13  l^ilstein.     B.  D.  C.  G.     8. 

435. 
"  Petersen  &  Baehr-Predari. 

A.  C.  P.    167.  125. 
i&Kekul^  &  Franchimont.  B. 

D.  C.  G.    6.  909. 
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XX.  Compounds  Containing  C.  H.  Q.  N.  ;  or  C.  H.  CI.  N.  O. 


Name. 

Formula. 

Specific  Gravity. 

Boiling  Point. 

Melt. 
Point. 

'  Dichlorethyla- 

mine. 

C,  Hs  CI,  N. 
« 

1.2397. 
1.2300. 

5'-    \ 
15^  J 

88**-^^ 

•  Chloracetoni- 

trile. 

C,  H,  a  N. 

1.204. 

11^2. 

123**-!  24**. 

«             « 

tt 

1. 193. 

20**. 

126''- 1 27®. 

*  Dichloracetoni- 

1 

trile. 

c,  II  a,  N. 

1.374. 

II^4. 

II2**-II3^ 

•  Trichloracetoni- 

trile. 

c,  a,  N. 

1.439- 

I2®.2. 

83^-84^ 

'  Chloroxalethy- 

line. 

Ce  H,  CI  N,. 

1. 1420. 

15^ 

2I7**-2l8®. 

•Ortho  chlorani- 

line. 

C,  He  CI  N. 

1.2338. 

0°. 

207*». 

•Meta         » 

« 

1.2432. 

o^ 

230^ 

"Chloronitro  me- 

thane. 

C  H,  a  N  0,. 

1.466. 

IS**. 

1 22®- 1 23®. 

"Deriv.  of  aceta- 

nilide. 

C,H,CIN0.II0C1. 

1.3893. 

20^ 

"Chloronitro     to- 

luol. 

C,  He  CI  N  0,. 

1.300. 

20°. 

249^ 

AUTHORITIES. 


»  r  TSchemiak.    B.  D.  C.  G. 
9.  147. 
Tschemiak.    B.  D.  C.  G. 
9.  147. 
•Bisschopinck.  B.8.C.  20. 

450. 
*  Engler.     B.  D.  C.  G.     6. 
1003. 


*  Bisschopinck.    B.S.C.  20. 1  •Beilstein  AKurbatow.  A. 

450.  I        C.  P.    176.  45. 

« Bisschopinck.    B.S.C.  20.    ^ Tschemiak.     B.  D.  C.  G. 

450.  :        8.  609. 

'  Wallach.     B.  D.  C.  G.  7.   "  Witt.    B.  D.  C.  G.   8.  1227. 

328.  .  "  Wroblevsky.     B.  D.  C.  O. 


8  Beilstein  A  Kurbatow.    B. 
D.  C.  G.    7.  487. 


7.  1062. 
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XXI.  Organic  Compounds  CoxTAixrsro  Bbomtste. 


Name. 


Formula. 


'  Ethyl  bromide. 


•  Butylene 
'  Amylene 


(C 


10 


« 
« 
« 
« 

« 
a 

c 


"  Hexylene   « 

12      .. 


IS      «  a 

"  Dibromome- 

thane. 
"  Broinoelhvlene 
bromide. 
^*       «  « 

"  Bromo-[)ropy- 

lene,  a. 
"      «        «     /?. 
"Bromo-/?  propy- 
lene bromide. 


90 


a 


C,  II5  Br. 

« 

« 

C4  lis  Br,. 

C5  Hio  Br,. 

« 
C,  H„  Brr 

« 

C  H,  Br,. 
C,  Hj  Br,. 


C,  H5  Br. 

m 

C,  H,  Br,. 


Specific  Gravity. 

4775.     5**-io°. 
.4679.    io**-i5®. 

.4582.     I5®-20°. 


•385.  iS^'KI^*' 

•47*     15  *  J  sampU 
.      O^    1 
.      20^J 

\     0°.    1 

5.    14^  J 


Boiling  Point.  ^J?jj^ 


38*^-39^ 


amplcs.    38^.5-39^5. 


.8503 
.8204. 

•3443-  o**. 
.7087 

.6868 

.6058.  0°.  1 

.5809.  19°.  J 

.6497.  o®. 

2.0844.  11^.5. 

2.624.  16®. 
2.65.    o®. 

1.364.  19^5. 

1.428.  1 9°.  5. 

2.356.  18**. 


164*^-165°. 
i7o''-i75^ 
178**. 

195^-197*. 
i8o**-i90^ 

8o°-82**. 

191**. 
184^-1 85**. 

48^ 
59°.  5-60. 

2O0°-201®. 


3 

4 


AUTHORITIES. 


Rcgiianlt.  P.  A.  62.  50. 
Rogiiault.  P.  A.  62.  50. 
Rcgnault.  P.  A.  62.  50. 
Gladstone  <fe  Tribe.  C.S. 

J.  (2).    12.  410. 
Gladstone <fe Tribe.  C.S. 

J.  (2).    12.  410. 
Grabow.sky  <fe   Saytzeff. 

A.  C.  P.    179.  332. 
Grabowsky  &   Saytzeff. 

A.  C.  P     179.  332. 


8Helbing.     A.  C.  P.     172.!  "Steiner.     B.  D.  C.  G.     7. 


281. 
»  r  Wagner  &  Saytzeff.     A. 
C.  P.    179.  308. 


10 


507. 
"Tawildarow.  A.C.P.  176. 
21. 
Waji^ner  A  Saytzeff.     A.j  *«  Dt'mole.     B.  D.  C.  G.     9. 
C.  P.    179.  30S.  I        49 

"  ^  Hec-ht  A  Strau.s.s.    A.  C.  "  Reboul.    C.  R.    79.  317. 


13 


P.     172.  62. 


»  Rcbonl.    C.  R.    79.  317. 


Hecht  <fe  Straiiss.    A.  C,  "  Reboul.    C.  R.    79.  317. 


P.    172.  62. 
w  Hclbing.     A.  C.  P.     172. 
281. 


» Reboul.     C.  8.  J.  (2).  13. 
50. 
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Name. 

Formula. 

Specific  Gravity. 

Boiling  Point.' ^^^\- 

*  Monobromo  hex- 

ylene. 

CjHxi  Br.         11.2205.   0". 
II                 1.2025.    ^5°-- 

I40°-I4I^ 

•  Propargyl    bro- 

mide. 

C,  H,  Br. 

1.52.    20°.               ,'88**-90^ 

«        «                    a 

« 

1.59.   II^ 

88°-90°. 

*      a    tribromide. 

C,  H,  Br,. 

2.53.   10°. 

•      «  tctrabro- 

niide. 

C,  H3  Br4. 

3.01.   10®. 

'Dipropargyl  tet- 

rabromide. 

C,  H,  Br,. 

2.464.   19®. 

•Dibromodiallyl. 

Ce  H«  Br,. 

1 .656. 

205^-2 10®. 

•  Acetylene  dibro- 

mide. 

C,  H,  Br,. 

2.120.   17®. 

is;"* 

"         «          tetra- 

■ 

iM-omide. 

Cj  H,  Br,, 

2.848.  21^.5. 

**  Monobromo  ben- 

zol. 

C,  H,  Br. 

1. 51768.  0**. 

"          «             « 

« 

1.50236.   1 1^.46. 

f*^f\^          -^     /^  ^. 

w           ,              « 

« 

1.48977.  20^.96. 

154:^86. 1 55"52. 

i«           ft              « 

C 

1. 41 163.    77°.76. 

a 

c 

1.519.  1   o\ 
1.522. 

154^ 

"  Ortho  bromo  to- 

luol. 

C,  H,  Br. 

1. 401.     18®. 

I82^-I83^ 

"  Methyl  bihromo- 

propionate,  a. 

1     C,  H,  Br,  0,. 

203^ 

**    «          «            tt 

« 

1.9043.    0®. 

1.8973.      12^' 

i75*'-i79*'. 

AUTHORITIES. 

*  r  Hecht  <fe  Strausfl 

.    A.  C. 

8  L.  Henry.    B.  D.  C  G.  6.   "  r  I-ailenbuiig.    B.  D.  C.  G. 

P.     172.  62. 

9r)6.                                 1 

7.  1685. 

a 

Ilecht  A  Stranafl 

u    A.  C. 

•Tawildarow.  A.CP.  176.   "' 

lAdenbuiig.    B.  D.  C.  G. 

.     P.    172.  62. 

Oq                                                                                   1 

7.  1685. 

»L.  Henry.  B.D.C. 

20.452.  wSabanejeff.  A.C.P.178.114.   "  ^Vroblevsky.  A.C.P.  168. 

*  L.  Heniy.    B.  D. 

C.  G.  7.  "  [  Adricenz.     B.  D.  C.  G. 

147. 

761. 

6.  444. 

"  Munder  &  Tollens.    A.  C 

*  L.  Henry.    B.  D. 

CO.   7. 

It 

Adricenz.     B.  D.  C  G. 

P.    167.  222. 

7G1. 

6.  444. 

"r 

Philippi.    Gottingen  In- 

•  L.  Henry.    B.  D. 

C.G.  7. 

»' 

Adricenz.     B.  D.  C  G.      J 

aug.  Diss.  1S73. 

761. 

6.  444. 

so 

Philippi.    GOttingcn  In- 

» L.  Heniy.    B.  D. 

CO.  6. 

u 

Adrieenz.      B.  D.  C  G. 

V 

aag.  Diss.  1873. 

959. 

.     6.  444. 

SPECIFIC  OSATTTY  TABLES. 


Name. 

FormuU. 

Specific  Gravity. 

Boiling  Point. 

Uelt. 
Point, 

'Ethvl    bibromo- 

propioiiate,  a. 

C,  H,  Br,  0,. 

1.7728.    o".  1 

i90»-i9i». 

'      «          .             p. 

" 

1.796.    o^  1 
1.777.    15=.J 

2II''-2I4°. 

•Propyl- 

C.H,„Br,0,. 

1.6842.    o=.  1 
1.6633.    12=.; 

20O''-2O4''. 

'Butyl    . 

C,  n„  Br,  0,. 

1.6003.    0-    1 

1.5778.      I2=.J 

2l3='-2l8°. 

^^Allyl    -          ^. 

C.  Hj  Br,  0,. 

1.S43.    o=.  1 

1.818.      20°.  / 

215=-220=. 

"Ethyl    bromisf^ 

butyrate. 

C,  II„  Br  0, 

1.328.    0-.     1 
1.300.     ig'-sJ 

I58=-I59°. 

"Bromodietlivliii. 

C,  H„  Br  0,. 

1.258.    8°. 

Q200'. 

"  Moiiolirom-eth- 

ylallyl  oxide. 

C5H,BrO. 

J. 27.     12°. 

130=-.  35°. 

"  Bibronio    allyl 

oxide. 

C,  H,  Br,  0. 

1.7.     17°. 

212'-2I5°. 

"  Bronio     broma- 

cetin. 

C.  H,  Br,  0,. 

1.9S.    0°. 

ig3°-i9S°. 

" 

C,  H,  Br,  0. 

!.3S.    0". 

I79°-I8i=. 

"  Dibromhydrin. 

C,H.Br.O, 

2.02.     i8°,S. 

2l4°-220''. 

"  Bromotoluidine. 

C,  H.  Br  X. 

1.5 10.    20. 

240°.                 18". 

"  Chlorobromhy- 

drin. 

C,H,ClBrO. 

1.764,    9°- 

'97'. 

"■Chloro   dibromo 

nitro  methane. 

C  CI  Br.  N  0,. 

242..     .5". 

"  Chlorobromoni- 

trin. 

C,  H»  a  Br  N  0,. 

1.7904-    9°- 

At^IlORnTES. 


•    PhiUppi  &  Tollens.    A. 

"jrhilippi.     GSttingenln- 

»  L.  Hcniy.     B.  8.  C     20. 

C.  r.    171.  213. 

1     Bug.  Disi,  187K. 

452. 

*    Pliilip|,i  A  Toilciis.    A. 

•    Miimler  A  Tollons.     A. 

"  Deniole.     B.  D.  C.  G.     9. 

L     C.  I'.    171.  213. 

C.  P.    1«7.  222. 

ei. 

•    Miinder  A  Tollens.     A. 

"    Miindor  A  Tollcns.     A. 

"  Dcmole.   B.  D.  C.  O.  9.  SO. 

C.  P.    167.  222. 

I     C.  P.    167.  222. 

"Zotta.    A.C.P.    m.  S7. 

*    Miindcr  &  Tollens.     A. 

"fHellAWittekiml.  B.D, 

"Wrohle\sky.  A.C.P.  168. 

0.  r.     167.  222. 

C.  0.     7.  310, 

147. 

•    Pliilipi>i.    Ooltingcn  In. 

"    HpUAWitti-kind.  B.D. 

•L.  Henry.  C.8.J.(2).  13. 

aiig.  Diss.  18T3. 

L     C.  G.    7.  31fl. 

»4a. 

•    Fiiilippi.    GottlTigcn  In- 

"L.  Hetiry.    B.  D.  C,  G.   i. 

n  Tsciiemiak.     B.  D.  C.  O. 

L     auR.  mas.  1ST3. 

701. 

8.  610. 

\    aug.  Diss.  1873. 

"LHenrj-.    B.  D.  C.  G.  5. 

186. 

701. 
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Name. 


'  Carbon    chloro- 
bromide. 

«  a 

Propylene  « 


« 


Formula. 


C  CI,  Br. 

« 

C,  H  J  CI  Br. 


c 
c 
« 


specific  Gravity. 


2.058.  o**.  "I 
1.842.  100®.  J 
1.63.  8*. 


1.474.   21** 
1.60.  20®. 


Four 
isomen. 


Boiling  Point. 


104**. 
I40**-I4l^ 

no**. 
120**. 


Melt. 
Point. 


XXII.    Organic  Compounds  CoNTAiNiNa  Iodine. 


Name. 

Formula. 

Specific  Gravity. 

Boiling 
Point. 

Melting 
Point. 

^  Methyl  iodide. 

CH,I. 

2.2905.  16®. 

41^8. 

•  Ethyl         « 

C,  H,  L 

1.9567.  5*'-IO^ 

•     «              « 

« 

I.94S7.  io**-i5**. 

!•      .                 « 

« 

1.9348.  I5*'-20®.    J 

"Iodide  from  di- 

ethylcarbinol. 

Q  Hu  I. 

1.528.  cP.              1 
1. 501.  20®.            ^ 

145^-146**. 

"Amylene  hydri- 

• 

odate. 

« 

1.539.  o*** 

I44**-I45^ 

»*       «              « 

c 

1.510. 20**.            J 

W          a                    « 

1.5207. 0**.            1 
14954.  I9''-          ^ 

1 29**-!  30®. 

"Isohexyl  iodide. 

Q  Hi,  I. 

I64*'-l66^ 

"  Pinacolic      « 

c 

1.4739-  o**- 

I40*'-144^ 

"Ethylidene  « 

C,  H4 1,. 

2.84.  o^ 

177**-I79*'- 

AUTHORITIES. 

*  r  Patemo.    B.  D.  C.  G. 

5. 

'Sigel.    A.  C.  P.  170.  345.     ',"  f  1 

Flavitzky.    A.  C.  P.  179. 

289. 

8 

'  Regnault.    P.  A.  62.  50. 

348. 

s 

Paterno.    B.  D.  C.  G. 

5. 

9. 

Rcgnault.    P.  A.  62.  60. 

16-    3 

Plavitzky.    A.  C.  P.  170. 

L     289. 

10 

l  Regnault.    P.  A.  62.  50. 

V 

348. 

s 

'  Rcboul.    B.  D.  C.  G. 

7. 

11 

r  Wagner  &  Saytieflf.    A. 

n  Oechsner  dc  Coninck.     C. 

1037. 

C.  P.  179.  318. 

R.  82.  93. 

4 

Reboul.    B.  D.  C.  G. 

7. 

IJ- 

Wagner  A  Saytzeflf.    A. 

»  Friedel  &  Silva.   '  C.  8.  J. 

* 

1037. 

[     C.  P.  179.  318. 

(2).  11.  488. 

6 

Reboul.    B.  D.  C.  G. 

7. 

IS 

r  Wagner  A  Saytzeff.    A. 

»Gustavson.    B.  S.  C.     22. 

1037. 

C.  P.  179.  318. 

13. 

•fReboul.    B.  D.  C.  G. 
I     1037. 

7. 

14^ 

Wagner  A  Saytieffl    A. 

L     C.  P.  179.  318. 

8upp.-D. 
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Name. 

Formula. 

Specific  Gravity. 

Boiling 
Point. 

Melting 
Point. 

*  Vinyl  iodide. 

C,  H,  I. 

2.09.  o^ 

56^ 

'Acetylene  diio- 

' 

didc. 

C,  H,  I^ 

3.303.  21°.  SoUd. 

73?s.7o? 

*          m                    • 

« 

2.942.   2I^  Fluid, 

*  Diiodliydrin. 

C,  H,  1, 0. 

2.4. 

*  Ortho  chloriodo- 

benzol. 

Ce  H,  I  a. 

1.928.  24^.5. 

229®-230°. 

•  Bichloro   iodhy- 

drin. 

c,  Hj  a,  I. 

2.0476.  9®. 

205**. 

'Chlorobronio  iod- 

hvdrin. 

C,  II5  CI  Br  I. 

2.325.  9^ 

•Ethylene  broin- 

iodide. 

C,  II4  Br  I. 

2.516.  29**. 

i62*'-i67^ 

28^ 

•        «                  m 

tt 

2.514.  3o^ 

163^ 

27^7. 

"Ethylidene  « 

« 

2.705.  I8^  s.    ) 

2.452.  16®.    L.     i 

"        a                 « 

11 

"  lododibromovi- 

nyl. 

C,  H3  Br,  T. 

2.86. 29®. 

XXIII.    Organic  Compounds  Contaixino  Sulphub. 


Name. 

Formula. 

Specific  Gravity. 

Boiling        Melting 
Point.        1  Point. 

"  Butyl  sulphide. 

Cg  Hjg  S. 

.8523.  o^               ) 

itQ'tO 

u      a              « 

a 

.8386.  16°.             /,'"*• 

IS      ,               « 

a 

.8317.  23^ 

165^ 

"  Ethyl      sulphy- 

* 

dratc. 

C,  H,  S. 

.8456.  5*'-io^ 

"     «               « 

« 

.8406.  io°-i5^ 

"      a                   « 

II 

.8356.  I5°-20°.       J 

AXrrHORITIES. 

>  Gustavson.    B.  D.  C. 

G.  7. 

«  L.  Heiirj'.    B.  D.  C.  G.    4. 

"yimiiwm.    C.N.  29.  53. 

731. 

701. 

Grabowsky  &   SaytzefT. 

'  Sabanejeff.    A.  C.  P. 

178. 

'  L.  Ilenn-.    B.  D.  C.  G.    4. 

A.  C.  P.  175.  351. 

119. 

701. 

u  ■ 

Graliowsky  &  Saytxe£ 

»  Sabancjeir.    A.  C.  P. 

178. 

"Siinp.'^on.    C.  N.  29.  53. 

I     A.  C.  P.  175.  351. 

121. 

•FriiHlcl.    C.  R.  79.  104. 

"  Reymann.    C.  S.  J.  (2).  IS. 

*  Naliniachcr.    B    D. 

C.  G. 

10 

Uip^ermarck.    B.  D.  C.  G. 

141. 

6.  '^oCk 

7.  W7. 

Regnault.   P.  A.  62.  50. 

•  Beilstein  &  Kurbatow 

.    A. 

11  ' 

Lajrennarck.  B.  D.  C.  G. 

IT 

Rej?nault   P.  A.  62.  50. 

C.  P.  170.  43. 

[     7. 907. 

w  iRegnault.  P.  A.  02.  90. 
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Name. 

Formula. 

Specific  Gravity. 

Boiling        Melting 
Point.            Point. 

*  Butyl       sulpby- 

dratc. 

C4  HiQ  S. 

.858.  o^                 1 
.843.  16°.               J 

>     «               « 

« 

»      n                   m 

« 

.8299.  17**. 

84*'-85*'. 

*  Cymol        « 

Cio  Hi4  S. 

.9975.  I7°.5. 

235^-236°. 

s        «            « 

a 

.989. 

230^-231°. 

<        «            « 

« 

•995. 

233°. 

'  Methyl      cymol 

Hulphydnite. 

c„ 

11,6  S. 

.986. 

244^ 

•  Ethvl     ethvlsul- 

phacetiite. 

Ce  II»  S  0,. 

1.047.  4^ 

I87**-I89^ 

•     «         amvlsul- 

phacetate. 

C,  H,„  S  0,. 

•979- 

230°. 

"     «           phenyl- 

1 

sulphaceUte. 

Cjo  Hja  S  O2. 

1. 136. 

276^-278°. 

"       0                « 

« 

1.1269.  15®.          J 

,      p.  d. 

**Methyl  disulpho- 

carl)onate. 

C,  II.  S,  0. 

1. 176.  18°. 

167*^-168^ 

1 

"  Xanthogenic 

ether. 

G.  11,  S,  0. 

1. 12.  l8^• 

I84^ 

"Ibomer  of  xan- 

thogenic ether. 

M 

1. 129. 18°. 

184^ 

"Butyl  sulphethyl- 

dioxycarbonate. 

C^  Hj4  Sj  0. 

.9939.  lO^ 

I90«-I95^ 

"  Ethyl  sulphobii- 

tyldioxycarbo- 

. 

nate. 

a 

.9938. 10**. 

I90*»-I93^ 

1 

"Ethyl  sulphocy- 

- 

1 

anide. 

C,  II5  N  S. 

1.033.  o^ 

"     «              « 

« 

1. 01 261. 19®. 

»     «              « 

« 

1.00238. 22®. 

146^ 

•870135.  \  ,46^ 
.869367.  >  ^     J 

AUTHORITIES. 

1 

'Grabowsky   &  i 

?aytzefr.   ^  B wider.      Leipzig   Inaug.  ** 

Ridoiiion.     J.  F. 

P.  (2).    8. 

A.  C.  i  .  1 1 5.  3« 

51. 

Diss.  1873. 

114. 

s  ■ 

Grabowsky   &  i 

5a\'tzeff.   *  rincsHon.  R.  D.  CTf.  8. 121.  " 

Mylius.  B.  D.  C. 

0.  0.  312. 

A.  C  P.  1 15.  3« 

51.          1  •aat'sson.  B.  D.C.O.  8. 122.  "  Mylius.  B.  I>.  ('. 

(J.  i\.  312. 

•  Rcymann.    C.  S.  J 

.(2).  13.  ^^^  r('la«»son.  B.  S.  C.  23. 443.  " 

i  Buir.    B.  I),  r. 

G.  1.  200. 

141. 

"  \  riacsson.  B.  S.  C.  23. 443.  » 

lUiff.    B.  !>.('. 

<4.  1.  2nfi. 

*  Flesch.    C.  Cent 

4.  510. 

»«Sidomon.     J.  F.  P.  (2).    8.  »• 

Buff.    B.  D.  r. 

G.  1.2«Ki. 

•Fittica.    A.C.P. 

172. 3-26.          114.                                       » 

Buff.    B.D.  (\ 

G.  1.  206. 

•  Bechler.      Leipzig 

Inaug.  "  Salomon.     J.  P.  P.  (2).   8.  " 

Buff.    B.D.  C. 

G.  1.206. 

Diss.  1873. 

114. 
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Name. 


Formula. 


*  Vinvl  iodide. 
'Acetylene  diio- 

dido. 

*  ff  ■ 

*  Diiodlivdrin. 


C. 


-.-/■-^ 


/-'• 


•  Ortho  cbloriodo 

benzol. 

•  Bichloro   icn' 

drin. 
'Clilorobro^ 
bydr' 

•  Ethyle- 

•  « 

"Etl 
II 


oSg-  o^- 


y/.' 


y-^ 


//// 


y.^ 


"I 


.:::r^'^'    0  '^*  ^  ^' 


I 


;   gH,ONS. 


"■/':;;'['  •  /  c.  ih  0  X  s. 


•■'"•''■."p;:i.O'''r'j 

""  ,i,ilpl'e-l 
"''"•tulil-riJi''    C,  II,  CI  SO. 


'•957538.  o^ 
.94189. 17°. 
.78749.  182®. 

1.071.0^ 

1.056.  I5^ 

1. 155. 17^5. 
1. 151. 16®. 
1. 197. 16°. 

1.27. 12°. 

1.712.  12^8. 

1. 184. 16^ 


jfjilin^       I  Melting 
point.  Point. 


»33**-2- 


>52**-i53' 
1 97''- 1 98' 

.'182'. 


■ 

J 


I48''-I49^ 

1231". 

'  200!  20  5  J  n  V.1CUO  I 

I  I 

'185°. 
1 46. 5- 1 48-.  • 

|I36^ 


AUTironiTiivS. 


.  Piitr.  11.  D.C.  G.  1.  2lKi  ■  »  rpiM'iikimiii.     15.  1).  ('.  (J.  »«  Mi.ind.    (Mi.    si.  lJ«i;). 

.'niiir.  H.l>.  C.  G.  I.l.»t>t5."        s.  n;.  »"Mi.HuI.    r.\i.    ^\.\1\\\. 

j  Hiitr.  It.l).  C,  G.  1.  iKK;.!!^   I  IJutr.    ll.D.r.  G.  l.  IMn)  i-  L.  ll,.r.ry.     IJ.  D.  «'.  C.     5. 

^'  HufV.  B.  D.  C.  G.  1.  20«i.  "    I  Hiitr.    B.  1).  C.  G.  1.  'itMl.  l.«^5. 

j  nmr.  r».  d.c.g.  i.2<K;.»a  i  Huir.  h.  n.  c  g.  i.  itx;.  i»i»ati,ko.    a.  c.  p.     h?:. 

[  lUitr.  B.D.C.  G.  1.  2()«'..'»»   (  (KTlirh.    B.  D.C.G.    ^<.  UK 

^Salninon.    J.  F.  T.  (2).     7. 


1 


(Jerlioh.     B.  D.C.G.    K, 

Gorlirh.    B.  D.  C.  G.    8. 
<m1. 


It 


Gorlich.    B.  D.  ('.  G.    8.i 
a-):j.  I 

»*BillcUT.     C.  Cent.    0.  lul.i 


SPECIFIC  GRAVITY  TABLES. 


53 


XXIV.  Miscellaneous  Organic  Compounds. 


Nflfne^ 

FomiulA. 

Specific 

Boiling    I  Melt. 

Gravity. 

Point,     i  Point. 

*  Phosplienyl  chloride. 

C,  U,  P  CI,. 

I.319.     20®. 

222®. 

'          «        oxychloride. 

c,  Hj  p  a,  0. 

1.375.      20^ 

260^ 

*  Dimethyl  phenyl  phos- 

phin. 

C,  H„  p. 

.9768.      11^ 

192^ 

i 

*  Diethyl         «           « 

C,o  H.,  p. 

.9571.   I3^ 

22 1. 9^ 

*  Tripropyl  borate. 

C,  H„  B  0,. 

.867.     i6^ 

I75^ 

'  Silicon  phenyl  triethyl. 

Cij  H„  Si. 

.9042.    0". 

230". 

'  Propyl  silicate. 

G„  H„  Si  0,. 

.915.    18°. 

225''-327^ 

*  Butyl         « 

C..  H„  Si  0.. 

.953.     15^ 

256^-260°. 

•  Ethvl     orthosilicoace- 

tate. 

C|  xl]g  Si  0|. 

.9283.    0**. 

i45"-i5i^ 

"  Methyl  orthosilicopro- 

pionate. 

Cj  H„  Si  0,. 

.9747.    o«. 

125''-I26^ 

"  Ethyl    orthoailicoben- 

• 

zoatc. 

Ci2  Hjo  Si  Oj. 

1. 01 33.    0®.  1 
1.0055.    10®.  J 

"     «                   « 

» 

"  Silicon  triethyl  oxide. 

C|3  HjQ  Si)  O. 

.8831.    o^ 

224'*-229'*. 

"  Propyl    silicic    mono- 

chlorhydrin. 

Cg  H„  Si  01  0,. 

.980. 

208**-2I0^ 

"  Propyl  silicic  dichlor- 

hydrin. 

Ce  Hu  Si  CI,  0,. 

1.028. 

I85°-I88^ 

"  Deriv.  of  silicon  phenyl 

triethyl. 

Ci,  H,  SI  CI. 

1.0185.    o^ 

26o*'-265*'. 

"  Zinc  propyl. 

(Cj  H,),.  Zn. 

i58°-i6o^ 

"     a           « 

» 

1.098.    15**. 

0.  146. 

"    «      butyl. 

(C^  H,),.  Zn. 

• 

i85*'-i88^ 

AUTHORITIES. 


» Michaelis.       C.  Cent.     4.  ^  Cahours.    C.  Cent.    4.  482. 
MS.  i'Cahoura.    C.  Cent,    6.20. 

«  Michaelis.  C.  Cent.  4.  548.  •  Ladenburg.     C.  8.  J.    (2). 


•Michaelis.    B.  D.  C.  G.    8. 
4iH. 

*  Michaelis.    B.  D.  C.  G.    8. 

498. 

*  Cahours.    C.  Cent.    4.482. 


12.  40. 
"Ladenburg.    A.  C.P.   173. 

143. 
"  ^Ladenbmg.    C.a  J.  (2). 
11.  1026. 


•  Ladenburg.     C.  Cent.     6.  "  1  Ladenburg.    C.  8.  J.  (2). 


312. 


[     11.  1028. 


"  Ladonburg.    B.  D.  C.  O.  4. 

730. 
"  Cahours.    C.  Cent.    4.  482. 
>*  Cahours.    C.  Cent.    4.  482. 
w  Ladenburg.    A.  C.  P.   173. 

143. 
"Cahours.    B.S.C.  20.    190. 
"  Gladstone  ifc  Tribe.  C.  8.J. 

(2).  11.  908. 
» Cahours.    C.  Cent    5.20. 
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SPECIFIC  GRAVITY  TABLES. 


Name. 

Formula. 

Specific  Gravity. 

Boiling 
Point. 

MelUng 
Point. 

*  Ethyl  isosulpho- 

cyanide. 

C,  H,  N  S 

1.019375.  i 

'     «      tt        ff 

« 

'     ff      «        « 

« 

.997525.  21^4. 

i33''-2. 

*     «      ff        « 

ff 

•997235-  22**. 

*  «      «        « 

•  «       ff        « 

ff 

J87909.  )       ^ 

^Isopropyl  sulpho 

* 

cyauide. 

C4  H^  ^  ^' 

.989.  0*. 

I52M53«. 

•     «              ff 

ff 

.974.  15^              J 

fS                  /«A                            ' 

•  Hexvl 

C,  Hi,  N  S. 

.9253. 

197^-198^ 

"  Amyl  isosiilpho- 

^ 

1 

cyanide. 

C,  Hn  N  S. 

.957538.  0**. 

182^ 

11                    ff 

« 

.94189.  I7^ 

w     «              « 

ff 

.78749. 182^ 

"  Allyl    sulphocy- 

^ 

anide. 

Q  Hj  N  S. 

1.071.0°. 
1.056. 15°. 

I48''-I49^ 

"     ff              « 

« 

"  Phenyl        « 

C7  Hj  N  S. 

1. 155.  I7^5. 

231^ 

*•  Acetvl         « 

CjHsONS. 

1. 151.  I6^ 

I3i*»-i32^ 

"  Benzoyl       « 

• 

CsHjONS. 

1. 197.  I6^ 

200.205  in  vacuo 

"  Monochlorallyl 

sulphocyanide. 

C4  H,  CI  N  S. 

1.27.  I2^ 

I85^ 

"  Perchl  oromcthyl 

mercaptan. 

CSCI4. 

1.712.  I2®.8. 

146.5-148^  • 

*Carbonyl  sulphe- 

thyl  chloride. 

CjHsClSO. 

1. 184. 16°. 

I36^ 

ATTTIIORITIES. 


i 


f  Buff.  B.  D.  C.  G.  1.  206 
I  Buir.  B.  D.  C.  G.  1.  200. 
'  Buff.    B.  D.  C.  G.  1.  200. 

Buff.    B.  D.  C.  G.  1.  200. 

Buff.    B.  D.  C.  G.  1.  200. 

Buff.    B.  D.  C.  G.  1.  206. 

Gerlich.  B.  D.  C.  G.  8. 
6.51. 

Gerlich.  B.  D.  C.  G.  8. 
651. 


•  Uppenkamp.     B.  D.  C.  G. 

8.56. 


10 
11  J 

IS 


"Miquel.    C.  R.    81.1200. 
"  Miqml.    C.  K.    81.  1210. 


f  Buff.    B.  D.  C.  G.  1.  206.1 "  L.  Henry.    B.  D.  C.  G.    6. 
Buff.    B.D.G.  G.  1.  206.'         ISO. 

.  Buff.    B.  D.  C.  G.  1.  2«)6.  «  Rathke.     A.  G.  P.      167. 
»  r  Gerlich.    B.  D.  C.  G.    8."        198. 

65.3.  » Salomon.    J.  F.  P.  (2).     7. 


u 


Gerlich.    B.  D.  C.  G.    8. 
653. 
i^Billeter.     C.  Cent.    6.101. 


mO^. 
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XXIV.  Miscellaneous  Obgakic  Compounds. 


Nfttne. 

Specific 

Boiling 

Melt. 

. 

Gravity. 

Point.     !  Point. 

*  Phosphenyl  chloride. 

c,  H,  p  a,. 

1. 3 19.     20®. 

222®. 

"          «       oxychloride. 

C,  H,  P  CI,  0. 

1.375.     20®. 

260^ 

•  Dimethyl  phenyl  phoe- 

phin. 

C»  H„  P. 

.9768.  II^ 

192**. 

1 

*  Diethyl         «           « 

Cw  H„  P. 

.9571.     13^ 

22 1. 9^ 

*  Tripropyl  borate. 

C,  H„  B  0.. 

.867.     i6^ 

175^ 

•  Silicon  phenyl  triethyl. 

C„  H,  Si. 

.9042.    0°. 

230". 

'  Propyl  silicate. 

C|3  Mjg  bi  0^. 

.915.   I8^ 

225'*-227^ 

*  Butyl        « 

Cij  Hj5  Si  O4. 

.953.    IS"*. 

256'*-26o''. 

•  Ethyl    orthosilicoace- 

tute. 

C,  H„  Si  0,. 

.9283.    cP. 

i45''-i5i«. 

"  Methyl  orthosilicopro- 

pionate. 

C,  H„  Si  0,. 

.9747.    o^ 

I25''-I26*'. 

"  Ethyl    orthosilicoben- 

• 

zoate. 

C„  H„  Si  0,. 

1. 01 33.   0**.  1 

1.0055.     '0^'J 

"      a                      « 

» 

"  Silicon  triethyl  oxide. 

C„  H,o  Si,  0. 

.8831.  o^ 

224^-229**. 

"  Propyl    silicic   mono- 

chlorhydrin. 

C,  H„  Si  CI  0,. 

.980. 

208*^-2  lO^ 

"  Propyl  silicic  dichlor- 

hydrin. 

Ce  Hi4  Si  CI,  0,. 

1.028. 

1 85°-!  88**. 

"  Deriv.  of  silicon  phenyl 

triethyl. 

C,,  H,  SI  CI. 

1.0185.  0°. 

26o*»-265^ 

"  Zinc  propyl. 

(C,  H^),.  Zn. 

i58''-i6o^ 

**    «         « 

n 

1.098.   15^ 

a,   146. 

»•    «     butyl. 

(C4  H,),.  Zn. 

• 

i85**-i88^ 

AUTHORITIES. 


^Michaelis.       C.  Cent     4. 

T  CahouTS.    C.  Cent.    4.  482. 

»>  Ladenburg.    B.  D.  C.  G.  4. 

54S. 

*  Cahours.    C.  Cent.    6.  20. 

730. 

«  Michaelig.  C.  Cent.  4.  548.  •  Ladenburg.     C.  8.  J.    (2). 

»*  Cahours.    C.  Cent.   4.  482. 

•Michaelis.    B.  D.  C.  G.    8. 

12.  40. 

>*  Cahours.    C.  Cent.    4.482. 

494. 

w  Ladenburg.    A.C.P.   173. 

»•  Ladenburg.    A.  C.  P.   173. 

<Michaelis.    B.  D.  C.  G.    8. 

143. 

143. 

498. 

n 

Ladenburg.    C.8.  J.  (2). 

"Cahours.    B.8.C.  20.   190. 

fiCahours.    C.  Cent.    4.482. 

11.  1028. 

"Gladstone  A  Tribe.  C.8.J. 

•Ladenburg.     C.  Cent     6. 

IS 

Ladenburg.    C.  8.  J.  (2). 

(2).  11.  968. 

312. 

[     11.  1028. 

"Cahours.    C.  Cent.    6.20. 
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SPECIFIC  GRAVITY  TABLES. 


Name. 

Formula. 

Specific  Gravity 

Boiling 
Point. 

Melt. 
Point. 

*  Mercury  butyl. 

(C,  H,),  Hg. 

1.835.     IS"*- 

205^-207**. 

*  Aluminum  propyl. 

(C,  H,).  Al,. 

248°-252°. 

•  Glucinum  ethyl. 

(C.  H,),  Gl. 

I85*»-I88^ 

*         «          propyl. 

(C,  H,),  Gl. 

244**-246^. 

•  Stann  tetrapropyl. 

(C,  H,)«  Sn. 

1. 179.     U^ 

222^-225^ 

•  Stanntributyl  iodide. 

Ci2  H^  Sn  I. 

1.540.     15°. 

292°-296*». 

AnTlIOKITIES. 


» Cahours.    C.  Cent.    6.  20.  !  »  Cahours.    C.  Cent.   4.  482.    *  Caliours.    B.  S.  C.  20.  190 
•Cahours.    B.S.C.    20. 190.  *  Caliours.    C.  Cent.    4.  482. 1 « Cahours.    C.  Cent.    6.20. 


ALPHABETICAL  INDEX  TO  SDBSTAKCES. 


A. 

AmyL  Chlorlda    .      . 

11 

Abaluthol    . 

S8 

Chloride. 

8 

"      Hydride .      . 

28 

Awlaiiillile,  Dcrlv.ol. 

DithioDBte 

•■       Iodide 

« 

A<*tl<-'  actd         .       . 

30 

Kllnito    . 

20 

"      Nltrlle    .      . 

<7 

rallodlo- 

"      Sebate        .      , 

B 

AeoiiniH 

10 

"      Sulphocyanlde 

SS 

Ai-i'Ci>).hen(Ttu-  alcohol 

81 

"             Phoaphate 

Amylenc.  Bromide      . 

48 

■•              PlaUn  bro- 

Glycol      .      81.32 

Acetfleue.  Bromide    . 

«T 

mide    . 

Hydrate      . 

9> 

W 

PlBtlnclilo- 

Hydrlodate 

« 

Acetyl  tmlphocyaDlde . 

52 

rl,lf     . 

11 

Acetyl  ihymol    . 

36 

PlullnlodldetS 

Ancthol        .      .      . 

M 

Add.  Acetic  . 

% 

Seli-nale     . 

30 

30 

■'             SliiL-ufluor- 

Anhydrite    . 

M 

'■      Ckrbollo. 

idc    .       . 

Autimuny.  Bromide    . 

SHFbenol    .     S1,S 

Chloride 

10 

"      Qiaiiurlc     .      . 

88 

mlde      . 

12 

Rulphlde  , 

U 

■■            Blonooflu  - 

Anilmony  and  Ainmon- 

Hononyllc 

80 

orlUe 

9 

IS 

"       MelBtiltrob«niola 

38 

Ammonlam  aod  Cadmi- 

"      (KnaiitHlc 

10 

um  selenaM     .       . 

1> 

• 

Dlanlpblde 

u 

ParnullrobpDffljU.' 

38 

18 

u 

15 

Ammonium  and  Copper 

IS 

selcnBlo      . 

IB 

sa 

Aromnnlum  and  Hydnv 

•■      Selenlotu    . 

11 

gen  Klenato     .       . 

18 

B. 

-      Blllclc 

Ammonium  and  Iron  se- 

BMSlllOODdlOZ 

lenate  .... 

18 

Barlte 

u 

Ide .      .      . 

3,H 

Ammonium  and    Ha«- 

Barlnm     .... 

a 

-      Salphiinc 

U 

nsBlum  selenate 

19 

Bromate    .      . 

IS 

"      TBnlallc      .       . 

Ammonium   and   Man- 

"      TrimetbylaceUc 

80 

KHiiew  selenate 

••         Dltb  Innate 

"       Valeric         .       . 

SO 

Ammonium  and  Klekel 

"         Pormale . 

Alcohol. 

28 

IB 

Nitrate 

30 

Aldehyde. 

31 

NUrnplipniili's3».40 

Aldol     .... 

Xt 

wlenale      .       .       . 

IB 

Plcratp 

10 

Alloys       .... 

Ammonium  and  Ferrle 

PlrttlnrjinniMp 

12 

mlphate    . 

17 

PltitliidilorMP 

11 

48 

"            SUlpllBlP 

18 

Hulpbocynnlile 

39 

AUylene.  Chloride*  . 

iS 

bromide 

Alum.      .... 

IT 

Barium    and    Cadmium 

Alumina      .      .       . 

13 

roryonl'lc 

21 

chloride      .      .       . 

11 

AlDmlnam.  Oxide      . 

13 

30 

Bwlnm  Md  Zinc  ehloi- 

61 

AmyL  Acetate 

30 

ride      .... 

11 

Amtnool*  iron  klnm . 

n 

"      Aloohol   .      .      . 

» 

BMMI     .      .      .      .   S,M 

56 


ALPHABEnCAL  INDEX. 


PA«B. 

BeDsopheDone  chloride  .  44 
Benzoyl.  Bulphocyanide  52 
Benz>'L  Piienylacetate  .  34 
*«  Dichloride  .  42 
Benzyl  ethyl  benzol.  .  27 
]penzyl  toluol,  Derlv.  of  28 
Bibromo-allyi  oxide  .  48 
Blchloracetin  .  .  .  '43 
Bichlorlodhydrin  .  .  50 
Bismuth.  Bromide  .  11 
Vanadate  .  20 
Blende  ....  14 
Bromine  ....  5 
Bromo  bromacetin  .  48 
Bromo  dlethyline  .  .  48 
Bromo-ethylene  bromide  46 
Bromo-propyleno  .  46 
Bromo-propylene  brom- 
ide      46 

Bromotoluldine  48 

ButyL  Alcohf>l   ...  28 

**      Bibromoproplon  - 

ate       ...  48 

Oxalate       .       .  82 

Oxide       ...  29 

Silicate       .       .  53 
Sulphethyldloxy  - 

carlKtnate .       .  51 

Sulphide            .  50 

"      Sulphydrate  .       .  51 

Butyl  ethyl  pinacolin  .  34 

Butylcne.    Bromide    .  46 

"           Glycol     .       .  81 

Butyroi&e.      ...  31 


c. 


«« 


*t 


•t 


«» 


tt 


Cadmium     ....  7 
"         Ammonlobro- 

mide       .  12 
**         Am  monlo- 

chloride  .  11 

"         Broniatc  .       .  15 

*'         Dlthionate  .  16 

Plat  inch  loride  11 

**         Selenate  18 

Cadmium   and   Barium 

bromide    ...  11 
Cadmium    and   Barium 

chloride     ...  11 
Cadmium  and  Ammon- 
ium selenate  .       .  19 
Cadmium  and  Potassium 

selenate     ...  10 

Cajeputol      ....  86 

Calamus  oil  26,  27 

"          "    Deriv.  of     .  38 


PAOB. 

Calcite 

20 

Calcium. 

Bromate  .       .    15 

»» 

Carbonate  .       20 

tt 

Dlthionate      .    16 

tt    ^_ 

Formate      .       89 

•t 

Selenate  .       .    18 

»» 

SillcoHuoride     21 

«t 

Sulphate.       .    16 

Calcium  and  Magnesium 

carl)onate      .       .       .20 
Calcium  and  Potassium 
sulphate. 

See  Syngenlte     .  17 
Calcium    chloride    with 

vanadate'  ...  22 

Cnmphene   ....  26 

Cune  sugar      ...  83 

Caoutchin    ....  26 

Caproic  acid    ...  30 
Carbolic  acid. 

See  Phenol       .       .  34,  85 

Carbon 8 

Chlorobromide  49 

"       Iodide     ...  12 

Sulphide    .       .  14 

Carbonyl  sulphethylchlo- 

ride     ....  52 

Carvol 35 

Cedar  oil  ....  27 

Celestine       ....  16 

Cerium      ....  8 
Cerussite. 

Bee  Lead  carbonate  20 

Chalybite     ....  20 

CharcofiU   ....  8 

Chlorucetonitrile       .       .  45 
Cliloral  hydrate.  Deriva- 
tives of  .       .       .       .43 

Ctiloranethol  ...  44 

Chlomniline       .       .      .  45 

Clilorobromhydrin      .  58 

Chlorobnimiodhydrln     .  50 

Clilorobromonitrin      .  48 
Chlorodibromouitrome- 

thane  ....  48 

Chlorodracylic  chloride  .  44 

Chloniform      ...  41 

Chlorouitromethane       .  45 

Chloron  I tro toluol .       .  45 

Cliloroxalethyline    .       .  45 

Cholesterine    ...  36 

Citronellol  ....  38 

Citron  oil.       ...  26 

Clove    *•       ....  27 

Cobalt.  Dlthionate      .  16 

Platin  bromide    .  12 

Platln  iodide    .  13 

Selenate        .       .  18 


ii 


»« 


«4 


»« 


«t 


»4 


»t 


»• 


l» 


Cobalt.  Slllcoflaoride .  21 
**        Stannofluoride  .  9 
Cobalt  and  Potassium  cy- 
anide .       .  21 
**      '*    Ammonium 

selenate    .  18 
**       **    Potassium  se- 
lenate       .  18 
**       **    Potabsiumsul- 

pliate  .       .  17 

Copper  .       .     6, 7 

**       Bromate        .       .  15 

Formate    .       .  39 

Niobofluoride     .  9 

Platinchloride.  11 

Selenate              .  18 

Silicofluoride  .  21 

Sulphate              .  17 

Titanofluoride .  9 

Copper  and  Ammcmlum 

selenate     ...  19 
Copi^er   and    Potassium 

selenate ....  19 

C*ubeb  oil  ...       .  27 

Cumol  or  Cumene     .       .  24 

Cyamelide  ...  88 
C^unuric  acid  .  .  .38 
Cymol  orCymene.       .  24,  25 

Cymol  sulphydrate  .       .  51 

O'mothymol  ...  36 


D. 

Decatyl  hydride       .       .  23 

Diacetone  alcohol .       .  34 

Diacetylchloral  hydrate  43 

Diallyl  dichiorhydrln .  44 

Diamond      ....  8 

Dibromhydrin       .       .  48 

Dibromodiallyl  ...  47 

Dibromomethane .  46 
Dibutylated  ethyl  aceto- 

acetate      ...  33 

Dicbloracetone  ...  43 

Dichloracetonitrile      .  45 

Dichlorbenzotrlchlorlde.  42 

Dichlorcthylamine      .  45 

Dichiorhydrln    ...  44 

DIchlorobenzol            .  42 

Dlchloroglyclde .      .       .  42 

Dichlorotoluol      .      .  43 

Didymium  ....  8 

"  Oxide.  13 
Diethyl  carbinol       .     28. 29 

"            •*       Acetate  J» 

Diethyl  ketone             .  81 

Diethyl  phenyl  phosphln  68 

DUodhydrln    ...  50 


ALFHABETICAI.   IKDEX. 


67 


DllBopropyl  ketone        .  81 

Dillcarvol       ...  85 

Dimethyl  ethyl  benzol  .  25 
Dimethyl  phenyl  phoe- 

phln       ....  63 

Dinitrooyiuol .  .  88 

Dinitn)ethane    ...  87 

Dinitropropane     .  37 

Dlpropaigyl       ...  27 

**         Tetrabromide  47 

Dolomite      ....  20 

Daodecetyl  hydride  23 


E. 

Endecatyl  hydride  .      .  28 
Ether. 

See  Ethyl  oxide  20 

EthyL  Aoetomalonate    .  82 

**       Acetoeuccinate  32 

*•       Acrylate.             .  82 

"       Alcohol       .       .  28 

"      Allylacetate  .      .  82 

**      Amylsulphacetate  51 
**      Bibromopropion  - 

aio  ...  4o 

Bromide.             .  46 

*'      Bromlsobotyrate  48 

**      Gaproate.       .       .  81 

**       Diallyloxalate  .  83 

**       Ethylsalphacetate  61 

**       Olycerate   .  82 

•*      OlycoUate            .  82 

**      Iodide ...  40 

**       Isononylate  .       .  31 

"      (Enanthate       .  81 
**      Orthodichloroben- 

soate  44 

**      Ortboeilicoacetate  53 
**      Orthosllicobenzo- 

ate     .       .       .53 

•*      Oxalate       .      .  32 

"       Oxide       ...  20 
**       Phenylsalphacet- 

ate     .       .       .  51 

:    "       Pivalate      .      .  83 

"      Sebate     ...  83 
•*      Snlphobatrldi- 

oxycarbonate  61 

"       Salphocyanide   61,  62 

Sulphydrate  .       .  60 

Tetramethylsuc- 

cinate              .  82 

"      TrimethylaeeUte  81 

Ethylallyl  hydrate  .      .  20 

Ethylamyl  plnacolin  .  84 


»« 


•« 


PASS. 

Ethylene.   Bromlodide .  60 

Chloride    .  41 

Ethyl  eugenol    ...  85 

Ethylglycollic  nitrlle .  88 

Etliylhexyl  oxide     .       .  20 

Ethylldene.    Bromiodide  60 

Chloride     .  41 

**            Diacetate  82 

**             Iodide.       .  40 

Ethylpropyl  caiblnol  .  20 

Ethylprop3'l  ketone  .       .  81 

Ethyl  tolaldlne     .       .  87 

Ethyl  tolaol        ...  24 

EucalyptuB  oleosa.  Oil  of  86 

Eugenol       ....  85 


F. 


Furftirol  . 


•       . 


as 


G. 


Oalena  .... 
Oluciuum.    Belenate  . 

Sulphate 
Olueinum  ethyl 
Glucinum  propyl 
Glycerine. 
Glycerine  ether 
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INTRODUCTION. 


The  following  tables  of  Specific  Heat  for  Solids  and  Liquids  are 
believed  to  be  practically  complete  up  to  October,  1875.  Of  course  it 
was  not  considered  necessary  to  include  much  very  old  material,  there 
being  little  of  value  prior  to  the  time  of  Dulong  and  Petit  Un- 
doubtedly the  oldest  determinations  have  a  certain  historical  value,  but 
this  would  be  hardly  sufficient  to  warrant  the  labor  involved  in  search- 
ing them  out  However,  quite  a  number  of  such  determinations  have 
been  included  in  the  tables,  notably  some  by  Dalton,  Crawford,  Gadolin, 
and  I-«ivoisier  and  Laplace. 

For  convenience,  the  columns  of  atomic  or  molecular  heats  have 
been  added.  These  values,  it  is  hardly  necessary  to  say,  are  the  pro- 
ducts obtained  by  multiplying  the  specific  heat  of  a  substance  into  its 
atomic  or  molecular  weight.  For  this  purpose  the  most  recent  deter- 
minations of  atomic  weight  have  been  employed. 

Details  concerning  the  methods  of  determination  could  not  well  be 

given  in  such  tables  as  these.    For  such  details  the  original  papers  must 

be  consulted,  and  to  these  original  papers  references  are  almost  always 

supplied. 

F.  W.  C. 

Cincinnati,  Jan.  5, 1876. 


A  LIST 


OF  SOME  OF  THE  MORE  IMPORTANT  PAPERS  UPON 

SPECIFIC  HEAT.* 


1.  DtJLONO  AND  Petit. — "  Recherches  sur  la  mesure  des  temperatures,  et  sur 

les  lois  de  la  communication  de  la  chaleur.''    Ann.  Chim.  Phys.  (2).  7; 
pages  113  and  225.  1817. 

2.  DuLONQ  AND  Petit. — "Recherches  sur  quelques  points  importans  de  la 

throne  de  la  chaleur."    Ann.  Chim.  Phys.    (2).  10.  395.  1819. 

3.  Webeb. — "Ueber  die  specifitjche  Wiirme  fester  KOrper,  insbesondere  der 

Metalle."    Poggend.  Annal.  20. 178.   1830. 

4.  Neumann. — "  Untersuchungen  iiber  die  specififiche  Wiirme  der  Mineralien." 

Poggend.  Annal.  23. 1.  1831. 

5.  Neumann. — "Bestimmung  der  specifischen  Warme  des  Wassera  in  der 

Nahe  des  Siedpunkts  gegen  Wasser  von  niedriger  Temperatur."  Pog- 
gend. Annal.  23.  40.  1831. 

6.  AvooADRO. — "Mi^moire  sur  les  chaleurs  sp^fcifiques  des  corps  solides  et 

liquides."    Ann.  Chim.  Phys.  (2).  55.  80.   1833. 

7.  AvooADRO. — "Nouvelles  r^cherches  sur  la  chaleur  spdcifique  des  corps 

solides  et  liquides."    Ann.  Chim.  Phys.  (2).  57. 113.  1834. 

8.  Reonault. — "Recherches  sur  la  chaleur  sp^cifique  des  corps  simples  et 

compost."    Ann.  Chim.  Phys.  (2).  73.  5.  1840.    Poggend.  Annal.  51.  44 
and  213. 

9.  Schroder. — "Ueber  die  spccifische  Warme  zusammengesetzter  Korper. 

Ein  Beitrag  zur  Volumentheorie."    Poggend.  Annal.  52.  269.  18-11. 

10.  Delarive  and  Marcet. — "  Einige  Untersuchungen  iiber  die  specifische 

Warme."    Poggend.  Annal.  52. 120.  1841. 

*  No  attempt  at  completeness  is  made  in  this  list  It  is  intended  merely  as  a  ^ide  to  the  litem* 
ture  of  the  subject,  useflil  in  connection  with  the  following  tables.  Papers  earlier  than  those  of 
Dulong  and  Petit,  and  many  rery  important  papers  npon  the  specific  heat  of  gases,  are  entirely 
omitted.  Among  such  papers  may  be  mentioned  those  of  Clement  and  Desormes,  Delaroche  and 
B^rard,  LayoiiieT  and  Laplace,  Irvine.  Crawford,  Wilke,  Black,  Haykraft  and  Mayer. 
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11.  Reonault. — "Sur  la  chaleur  specifique  des  corps  simples  et  des  corps  com- 

poses."   Ann.  Chim.  Phys.  (3).  1. 129.  1841.    Poggend.  Annal.  63.  60  and 
243. 

12.  Delarive  and  Marcet. — "  Ueber  die  specifische  Warme  des  Eohlenstoffs 

in  seinen  verschiedenen  Zustiinden."    Poggend.  Annal.  54. 125.  1841. 

13.  Regnault. — "  Recherches  sur  lea  chaleurs  specifiques."    Ann.  Cliim.  Phys. 

(3).  9.  322.   1843.     Poggend.  Annal.  62.  50. 

14.  Desains.— "  M^moire  sur  la  chaleur  sp^oitiqiie  de  la  glace."    Compt.  Rend. 

20.  1345.   1845.    Ann.  Chim.  Phys.  (3).  14.  306.     Poggend.  Annal.  65.  405. 

15.  Person.— "  Recherches  sur  la  chaleur  latente."    Compt.  Rend.  23.  162. 

1846.    Poggend.  Annal.  70.  300. 

16.  Kopp. — "Ueber  die  specifische  Warme  ciniger  Flussigkeiten."    Poggend. 

Annal.  75.  98.  1848. 

17.  WoESTYN. — "Ueber  die  specifischen  Wiirmen."    Poggend.  Annal.  76. 129. 

1849. 

18.  Regnault. — "Note  sur  la  chaleur  spC»cifi<pie  et  la  chaleur  latente  du  fusion 

du  brome,  et  sur  la  chaleur  specifique  du  mercure  eolide."    Aim.  Chim. 
Phys.  (3).  2*3.  208.   1849.    Poggend.  Annal.  78.  118. 

19.  Regnault. — "Ueber  die  specifische  Wiirme  des  fliissigen  Wassers  bei 

verschie<lenen  Temperaturen."     Poggend.  Annal.  79.  241.   1850. 

20.  Person. — "Recherches  sur  la  chaleur  sp^'cifique  des  dissolutions  salines.'* 

Ann.  Chim.  Phys.  (3).  33.  437.   1^31.     Ann.  Chem.  Pharm.  80. 136. 

21.  Garnier. — "  Recherches  sur  les  rapports  entre  le  poids  atomique  moyeu 

des  corps  simples,  et  leur  chaleur  specifique."    Compt.  Rend.  35.  278. 
1852.    Ann.  Chem.  Pharm.  84. 

22.  Regnault. — "Recherches  sur  les  chaleurs  specifiques  des  iluides  ^lasti- 

ques."    Compt.  Rend.  36.  676.  1853.    Poggend.  Annal.  89.  335. 

23.  Regnault. — "  Note  sur  la  chaleur  specifique  du  phosphore  rouge."    Ann. 

Cliim.  Phys.  (3).  38. 129.  1853.    Poggend.  Annal.  89.  495. 

24.  Angstrom. — "  Notiz  iiber  die  latente  und  specifische  Wiirme  des  Eises." 

Poggend.  Annal.  90.  509.   1S53. 

25.  Regnault. — "  M(5moire  sur  la  chaleur  specifique  de  quelqucs  corps  simples, 

et  sur  les  modifications  isom<?riques  du  sei(5nium."    Ann.  Chim.  Phys. 
(3).  46.  257.   1856.    Poggend.  Annal.  98.  396. 

26.  Regnault. — "  Sur  la  chaleur  specifique  de  quelques  corps  simples."    Ann. 

Chim.  Phya.  (3).  63.  5.  1861. 

27.  Regnault.— "  Sur  la  chaleur  specifique  du  thallium."    Ann.  Chim.  Phys. 

(3).  67.  427.  1863. 

28.  Kopp. — "  Ueber  die  specifische  Wiirme  starrer  Korper,  und  Folgeningen 

bezuglich  der  zusammengesetzheit  s.  g.  chemischer  Elemente."    Ann. 
Chem.  Pharm.  126.  362.  1864. 
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20.  Pape. — "Ueber  die  specifische  Warnie  wasserfreier  und  wasserhaltiger 
schwefelsaurer  Salze."    Poggend.  Annal.  120.  337  and  579.  18<>4. 

30.  Regnault. — "  Bemerkungen  iiber  die  zur  Bestimmung  der  spccifischen 

Warme  fester  Korper  angewendeten  Verfahren."    Poggend.  Annal.  122. 
257.  1864. 

31.  BoHN. — "  Noch  einige  Bemerkungen  ubcr  die  Bestimmung  der  spccifischen 

Wiirme  aus  Mischversuchen."    Poggend.  Annal.  122.  289.   18G4. 

32.  Pape. — "Ueber  die  specifische  Warme  unterechwefligsaurer  Salze."    Pog- 

gend. Annal.  122.  408.  18^. 

33.  Neumann. — "  Beobachtungen  iiber  die  specifische  Wiirme  verschiedener, 

namentlich  zusammengesetzter  Korper."     Poggend.  Annal.  126.  123. 
1865. 

34.  Kopp. — "  Investigations  of  the  specific  heat  of  solid  bodies."    Phil.  Trans. 

1865.  71.    Ann.  Cliem.  Pharm.  3rd.  supp.  bd.    Chem.  Soc.  Journ.  1866. 

35.  Buff. — "Ueber  eine  Beziehung  der  Valenz  der  Atome  zu  der  specifischen 

Wiirme  derselben."    Ann.  Chem.  Pharm.  4th.  supp.  bd.  164.  1865-6. 

36.  Bettendorp  and  WtJLLNjER. — "  Einige  Versuche  iiber  specifische  Warme 

allotroper  Modificationen."    Poggend.  Annal.  133.  293.  1868. 

37.  ScHiJLLER. — "  Ueber  die  specifische  Wiirme  von  Salzlosungen."    Poggend. 

Annal.  136.  70  and  235.   1869. 

38.  Dupr6  and  Page. — "On  the  specific  heat  and  other  physical  characters  of 

mixtures  of  ethylic  alcohol  and  water."    Phil.  Trans.  1869.  591. 

39.  WiJLLNER. — "  Ueber  die  specifische  Wiirme  von  Salzlosungen  und  Fliissig- 

keitsgemischen."     Poggend.  Annal.  140.  479.  1870. 

40.  Pfaundler  and  Platter. — "  Ueber  die  Warmecapacitat  des  Wassers  in 

der  Niihe  seines  Dichtigkeitsmaximums."    Poggend.  Annal.  140,  674; 
and  141,  537.   1870 

41.  BuNSEN. — "  Calorimetrische  Untersuchungen."     Poggend.  Annal.  141.1. 

1870. 

42.  Marignac. — "Researches  on  the  specific  heats,  densities,  and  expansions 

of  some  liquids."    Phil.  Mag.  (4).  41. 134.  1871. 

43.  MiXTER  AND  Dana.    "  Specifische  Warme  des  Zirkoniums,  Siliciums,  und 

Bors."    Ann.  Chem.  Pharm.  169.  388.  1873. 

44.  WiNKELMANN. — "  Ueber  die  Mischungswiirme  und  specifische  Wiirme  von 

Fliissigkcitsgemischen."    Eoggend.  Annal.  150.  592.  1873. 

45.  Werer. — "The  specific  heat  of  the  elements  Carbon,  Boron,  and  Silicon." 

Phil.  Mag.  (4).  49.  161  and  276.  1875. 

46.  SciiixLER  AND  V.  Wartha.— "Ueber  das  Bunsen'sche  Eiscalorimeter." 

Ber.  d.  Deutsch.  Chem.  Gesellschafl.  8. 1011.  1875. 


EXPLANATOET  NOTES. 


To  the  following  tables  a  few,  and  only  a  few,  notes  of  explanation  are  needed, 
referring  chiefly  to  abbreviations. 

The  letter  S.  affixed  to  the  name  of  any  substance,  or  to  a  determination  of 
spcciflc  he^t,  indicates  that  the  substance  was  in  the  solid  condition.  The  letter 
L.,  on  the  other  hand,  stands  for  U/juid.  These  signs  are  used  only  when  for  any 
given  substance  determinations  have  been  made  both  in  the  sohd  and  liquid 
states. 

When  figures  indicating  any  given  temperature  are  appended  to  a  determina- 
tion of  specific  heat,  they  show  that  the  determination  applied  only  to  that 
temperature.  When,  however,  two  temperatures  are  given,  as  for  instance, 
.0557,  0°-100°,  the  determination  is  the  mean  specific  heat  between  them  as 
extremes. 

Such  an  abbreviation  asm.  of  S^  m.  of  5,  attached  to  any  determination,  indi- 
cates that  it  is  a  mean  of  2,  mean  of  5,  &c.,  experiments. 

In  referring  to  authorities  more  extended  abbreviations  have  to  be  employed. 
A  single  number  attached  to  the  name  of  any  authority,  refers  to  the  accompa- 
nying list  of  papers.  Thus,  Kopp.  34,  refers  to  Kopp*s  paper  numbered  34,  and 
BO  on. 

With  other  abbreviations,  as  a  nile,  which  refer  to  periodicals  or  large  works, 
numbers  indicating  series,  volume,  and  page  are  also  used.  Of  course  when  no 
number  for  series  is  given,  the  first  (or  perhaps  only)  series  is  referred  to.  Tlie 
following  abbreviations  are  employed : — 

A.  C.  P.    "Annalen  der  Chemie  und  Pharmacie." 

A.  C.  Phys.    "Annales  de  Chimie  et  de  Physique." 

A.  S.  P.  N.    "Annales  des  Sciences  Physiques  et  Naturelles." 

C.  R.    "  Comptes  Rendus." 

C.  S.  J.    "Journal  of  the  Chemical  Societv." 

Ed.  J.  S.    "  Edinburgh  Journal  of  Science." 
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Fortsch.  D.  Phys.    "Fortschritte  der  Physik." 

Gilb.  Ann.    "  Gilbert's  Annalen." 

Gm.  H.  Gmelin's  "Handbook."  Edition  of  the  Cavendish  Society,  vol.  1, 
article  on  Specific  Heat.  (Hermann's  paper,  frequently  referred  to  under  this 
heading,  was  originally  published  in  Moscow ;  the  work  containing  it  was  not 
accessible  to  the  compiler.) 

J.    "Jahresbericht  fur  Chemie." 

P.  A.    "  Poggendorf 's  Annalen." 

Watt's  Diet.    "  Watt's  Dictionary." 

Wien  Ak.    "Sitzungsberichte  der  Akademie  zu  Wien." 


J^  TA.BLE 


OF 


SPECIFIC  HEAT, 


FOR  SOLIDS  AND  LIQUIDS. 


I.  Elementary  Substances. 

Atomic 

:  Atomic  1 

Name. 

Weight      Specific  Heat. 

Heat. 

Authority. 

Hydrogen. 

I. 

Fluorine. 

19. 

Chlorine. 

35.5 

Bromine.          L. 

80.0 

.135. 

10.80 

Delarive  &  Marcet.  10. 

«                       a 

.1071. 

8.57 

Andrews.  P.  A.  75. 335. 

«                       « 

.11094. 

8.87 

' 

«                       « 

.11294. 

• 

9.03 

Regnault.  18. 

c                       « 

.10513.J 

8.41 

[(4).  22. 385. 

«                       « 

.1125.  i8°-43.°6. 

9.00 

Marignac.  A.  C.  Phys. 

m                     S. 

.08432. 

6.75 

Regnault.  IS.      [<>.  78. 

Iodine.              L. 

127. 

.10822. 

13.74 

Favre  &:  Silbermann.  J. 

«                   S. 

.082. 

Avogadro.  7. 

«                          u 

.05412. 

6.87 

Regnault.  8. 

Lithium. 

7. 

.9408. 

6.59 

Regnault.  26. 

Sodium. 

23. 

.2934. 

6.75 

a          25. 

Potassium. 

39.1 

Rubidium. 

854 

Caesium. 

1330 

Silver. 

108.0 

.0557,  o°-ioo.° 
.0611,  o°-3oo.°    . 

6.02 

(  Dulong  &  Petit.  1. 

« 

6.60 

« 

.063. 

6.80 

Potter.  Ed.  J.  S.  5. 80. 

a 

.05701. 

6.16 

Regnault.  8. 

« 

.05433.  S'^-io-'' 

5.87 

r 

a 

.05458,  io°-i5.° 

■ 

5.89 

a 

.05424,  I5°-20.° 
.05611,  5°-io.° 

5.86 
6.06 

•  Regnault.*  13. 

« 

.05612,  io°-i5.° 

6.06 

a 

.05620,  I5°-20.° 

6.07 

k 

« 

. 

.05698, 0.°     ] 

6.15 

'                                                                                                                                  1 

u 

.05715,  50.° 

6.17 

« 

•05749*  100.° 

6.21 

B^Tstrom. 

« 

.05800,  150.° 

► 

6.26 

Fortfich.  d.  Phys. 

•  « 

.05; 561 5,  200.° 

6.34 

16.  370. 

a 

.05953.  250.° 

6.43 

« 

.06055,  300.° 

6.54 

h 

10 


*In  the  same  paper  are  many  determinations  for  precipitated  silver. 
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Atomic 

Atomic 

N>m«. 

Weight 

Specific  Heat. 

Heal. 

Authority. 

Silver 

0560. 

6.05 

Kopp.    ai. 

X 

o;s9. 

6.04 

Bunsen.    41. 

05494. 

S.93 

Mister  A  Daim.    43. 

TliLilliiim. 

204. 

03350. 

6.63 

Laniy.  WjitW' Diet  .3.30. 

0335s. 

6.84 

Kegiiaiilt.    27. 

Oxygen. 

16. 

Sulphur.    Liquid. 

32- 

2337.  "g-'s-ufi-"? 

7.48 

Person.  P.  A.    74.  509. 

Boliil. 

1900. 

6.08 

DftUon.    Gm.  H.  I. 

II                  ■ 

18B0.       [Sulphur 

6.02 

DuIouR  &  Petil.    2. 

•                  •■ 

.209.     Flowers  of 

6.69 

Neumiinn.    4. 

■                  ■ 

20:59. 

6.49 

Regnault.    8. 

0                               ■ 

1 77  6.  Native  cry  St. 

5.68 

. 

l764.F.>«J»nc=.y.. 
1S03.    1         '  tm>. 

S.64 
5-77 

Regnault.    13. 

( 

1844.     LalctyfuHd. 

5.90 

■             ■ 

23S,I20°-147.'' 

7 -52 

Person.    13. 

i63,i7''-45-''Ri>™b 

5.22 

Koi.p.    34. 

■ 

548 

Buosen.    41. 

Selenium. 

79-5 

0675. 

5-37 

Hermann.  Gm.  H.  I. 

0834.  5''-'S.° 

6.63 

Delarive  &  Murtet.  10. 

o?446.  Metallic,  i 

5.92 

JRcgimuIt.    35. 

, 

07468.  Vitreous.  { 

5.94 

<• 

0860,    m,  of  .3,Cry« 

6.84 

Neumann.    33. 

X 

°84at.>cr>-sl. 

6,68 

[ner.    36. 

• 

08399.3,  S;.n>pl«. 

6.68 

Bcttcndorf  &  WQII- 

09S3-  A,nprphou., 

7.58 

Tclluriuin. 

139. 

0912. 

Dulongi  Petit.    2. 

05155. 

6.65. 

Regnault.    8. 

05165.  Undist'd.t 

6.66. 

1  Regnault.    25. 

04737.   Distilled.! 

6.  II. 

- 

■0475- 

6.13- 

Kopp.    34. 

Calcium. 

40. 

.1686.1 
.1722.1 

6.74. 
6.88. 

JBunaen.    41. 

iftrontium. 

87.S 

Karium. 

'37-0 

LcuJ.          Melted. 

207.0 

039,  340''-440-° 

8.07. 

Person.    15. 

i>                   ■ 

0402. 

8.32. 

Person.    P.  A.  "fi.  420. 

Solid. 

0400. 

Dalloii.   Gm.  H.  I. 

0293. 

6.07. 

DulongA  Petit    2. 

032. 

6.62. 

Potter.  Ed.  J.  S.  r,.  80. 

0299. 

6.19. 

Hermann.  Gm.  II.    1. 

03140,  lo'-ioo." 

6.50. 

Regnault.    P. 

t>3o6s.-77°7Sio+itf' 

6.34. 

Regnault.    18.  [38.30. 

0321. 

6.64. 

Schnidaritsrh.WienA. 

O3050,i4'>-io8.°  ■) 
03 170, 16"- 172.'"  ( 

6.31. 

1  Bedc.      Fnrtacli.     d. 

6.56. 

1     Phyi.    11.  379. 
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Atomic 

Atomic 

Name, 

WeJKbt 

Specific  He*t. 

Heat. 

Autboritr. 

Lead.           Solid. 

031s- 

6-52. 

Kopp.  Si 

Chromiunt. 

52-5 

Manganeao. 

SS- 

14411.  Very  impure 

Regnftult.    8. 
I  Rcgnault.    26. 

6.69. 

t               {Ann.  5.  42. 

Iron. 

S6. 

.269. 

7.11. 

Crawford.     See    GilL. 

1300. 

7.28. 

Dalton.  Gm.  H.  I. 

.I098.o=-ioo.»1 

6.5. 

f 

.i2i8.o'-30o."  f 

6.44. 
6.82. 

1  DulongiPetit.     1. 

i255,o°-35o.o  J 

7.03. 

I 

no. 

6.16. 

Potter.  Ed.  J,  S.  5.  80. 

1054. 

S.90. 

Herninnn.  Gm.  H.  I. 

11379- 

6.37. 

Itcsii:ml[.8.   _\k.88.39. 

1131. 

6-33- 

"^chniiiitntac'lj.      Wien 

tiz^.'S'-ioo.'   ) 

6.29. 

r  Bede. 

11533.  >6''-i42.''  \ 

6.46. 

i      Fortach.  d.  Phys. 

I233i.20°-247.='J 

6.91. 

L              n.  379. 

111641.0.- 

6.25. 

112369,  50.° 

6.29. 

113795,100." 

6.37. 

Byslrom. 

115949,150° 

■ 

6.49. 

Fortach.  d.  Phys. 

118821.200.° 

6.65. 

16.  370. 

122411,250." 

6.85. 

126719.300.° 

7.10. 

6.27. 

Kopp.  34. 

1125. 

6.30. 

Weber.  P.  A.  14C.  257. 

1 138.1 

6.37. 

1151.  Vgg"!. 

6.45- 

6.27. 

1118.   235^2. 

6.26. 

1126.  247^2. 

6.31. 

1 1 26.  248°!. 

6.3.. 

Weinhold. 

1248.  47  S-" 
1261.  490.° 

6.99. 
7.06. 

P.  A.  149.  186. 

1284.  S-^2-° 

7.19. 

1407.  697.° 

7.8S. 

1422.  Ti^-" 

7.96- 

1570.  874-° 

8.79. 

1567.  900.°   J 

8.77. 

[HO.  655. 

15693.  0--1040.'* 

8.79- 

W.  C.  EobertB,  P.  M.  4, 

Cast  Iron. 

12728. 

12768,0.0      1 
12830,50."     \ 
12954,  10O.»  J 

B^rnault    8. 
■  Bj'strom. 

Fortflch.  d.  Phys. 
16.  S7a 
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Atomic 

Atomic 

N«me. 

Weight 

Specific  Heat. 

H»t. 

CMt  Iron. 

13140,150.= 
13388.  200." 
13698.  250." 
14070,  300." 

Bystrom.   Fortoch.d. 
rhja.    16.370. 

Wliite  Cast  Iron. 

12983. 

Regnault.    8. 

6teel. 

1.848. 

RcgnaulL    8. 

1 165.     Soft. 
1175.  Hard. 

Regiiault.  13. 

.1782,  0.' 

II 350,  50." 

.1986.  100." 

Bj-BtrCm.     Fortech. 

iJigo,  150.° 
1246a,  200.° 

12802,  150.° 

d.  Phya.    16.  370. 

1321,  300."   J 

Nkke\. 

58-7 

1035. 

10863.                   1 

11631.  Cast  ;|3 

6.07 
6.38 

Diilong  &  Petit.    2. 
\  Regnault.    S. 

I 

11095. 

6.5. 

Regnault.    25. 

io7Si.> 

6.31 
6.50 

1  Regnault.    20. 

Oobftll. 

58.7 

.498: 

Dulong  <t  Petit.    2. 

10696.         [Ci.bon,l 
I17.2.CutCsiiuiaJ 

6.28 

i  Regnault.    8. 

1172.  S°-'5-° 

6.83 

Delarive  &  Marcet.  10. 

10094-   •] 

S-93 

f 

10620.     > 

6.23 

i  Regnault.    26. 

.0717.    J 

6.30 

L 

tlranium. 

120. 

06190. 

7-43 

Regnault,    8. 

Copper. 

63s 

0949,  o°-ioo.=) 
1013,  o'-soo.') 

6.03 
6-43 

|Dulong&  Petit.    1. 

096. 

6.10 

Potter,  l-y.  J.  S.  5.  80. 

.096.. 

6.10 

Hermann.  Gm.  H.  I. 

.09515. 

6.04 

Regnault.    8. 

.095.  s"-iS-° 

6.03 

Delarive  &  Marcet.  10. 

.08842,  s'-io."   > 

f 

.08913,  lo'-is."  } 

i  Begnault.    13. 

.08847,  i5°-io-°J 

I 

.09331.  i5°-i«>-°1 

S-93 

Bede.       Fortsch.  d. 

.09483,  i6='-i72.°  \ 

6.0J 

Fliya.  11.  379. 

.09680.  I7''-247.°J 

6.15 

.0951. 

6.04 

Pape.    29. 

.0930. 

5.90 

Kopp.    31. 

RiKhenium. 

1044 

.0611. 

6.38 

Bunaen.    41. 

Rhodium. 

104.4 

SSI"- 

pies 

S-77 
6.07 

[Renault.    2fi. 
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Atomic 

Atomic 

Name. 

Weight 

Specific  H»t. 

Heat. 

Authortur. 

Rhodium. 

0S408,  m.  of  3. 

5-64 

tegnaulL    25. 

PaUadium. 

106.6 

05927. 

6.32 

Regnault.    8. 

05921. 

6.31 

Rab«iU  &  Wright.  C.  a  J. 

06007.    iS'-loo." 

640 

(2).   11.   U7.     See   IbU 

06022. 

6.42 

p»f*r   for    fiiU    detail* 

o59i8,-io°H>+i5? 

6.31 

Platinum. 

197-5 

O35s.o°-ioo.'*1 
03SS.  o°-3'»-°  J 

7.01 

7.01 

^Dulong  &  Petit.    1. 

.0314. 

6.20 

Dulong  &  Petit    2. 

■ 

03243.  Rolled. 

03293.  Spongy. 

6.40 
6.50 

Regnault.    8. 

03509.  S'-io'     > 
03449,  io"-is.=    1 
03509.  iS-'^o."  - 

6-93 

i  Regnault.     13. 

6.81 

6.93 

0335,  0--100." 

6.62 

■0343.  o''-3oo.'' 

6.77 

Pouillrt.     See    Bal- 

0353. o^-soo." 

6.95 

four  StewarfB  "  Ele- 

.0360, o°-7O0.'* 

7. II 

mentary     TrealJBe 

.0373,  o-^iooo." 

7.37 

on  Heat."    P.  26B. 

.0382.  0°-1200.", 

7-54 

.032386. 0." 

6-39 

.032480, 50.° 

6.41 

032668.  lOO." 

6.45 

Bystrom.  Fortsch.  d 

032950,  ISO." 

033326.  200." 

6.51 
6.58 

Phya.    16.  870. 

033796, 250.° 

6.67 

034750.  300.°. 

6.86 

0325. 

6.42 

Kopp.    Si. 

.03290. 1 

6.49 

03270.  V  99?i. 

6.46 

03297.  J 

6.51 

03508.  238?S. 

6.93 

o3S2a  246°4. 

6.95 

03411.  256?8. 

6.74 

03188.  476.° 

6.30 

Weinhold.      P.    A. 

03230.  478.° 

6.38 

149.    186. 

03253-  507-° 

6,42 

03333-  705-° 

6.58 

03381.  766-' 

6.68 

03396-  934-° 

6.71 

03333.  952.°        J 

6.S8 

Iridium. 

198. 

0368  3.  Very  impun 

tegnault.    a 

0363. 

7.19 

Regnault.    25. 

04186.1 
032S9-r""P'" 

■   645 

Regnault.    26. 

aPEOFIC  HEAT  TABLES. 


Name. 

Atomic 
Weight 

Specific  Heat. 

Atomic 
Heat. 

Autborily. 

Oemium. 

199.2. 

03063,  m.  of  3. 

6.10.  'Regnault.    25. 

' 

03113.1      ''  ■ 

6:20!  i{Reg"«"H.    26. 

Molybdenum. 

95-9- 

071 18, 

6.92.    RegnRult.    8. 

0659.  S°-i5' 

6.32.    Delarive  A  Marcet.  10. 

Tungsten, 

184. 

03636. 

6.69.    Hegnaull.    8. 

035,  6'25-is. 

6.44.    Delarive  &  Marcet  10. 

• 

03343- 

6.15.    Regnault.    26. 

Indium. 

1 13.4. 

os6s.| 
0574- ) 

6*:  {"»"■»■  «■ 

Zinc. 

65.2. 

1000. 

6.52.    Dalton.    Gm.  II.  I. 

0917.  o'-ioo.-! 
101  s.  o°-3oo.°J 

ggj'    JDulong  4  Petit.    1. 

0929. 

6.06.    Neutnaon.    4. 

098. 

6.40.    Potter.    Ed.  J.  S.  6.  80. 

09S5S- 

6.23. 

Regnault.    8. 

09142.  s'-io-"    ■] 

5.96. 

09252,  lo'-is."    \ 

6.03, 

■    Regnault.    13. 

09123.  is"-2o.°  J 

5-95- 

y              [Ak.    38.  39. 

0934. 

6.02. 

Bchnidariwch.     Wien 

09088.  le^-ioi."- 

0938s.  i7''-i72.''    ■ 
09563.  i7°-2i3-°. 

5-93' 
6.12. 

6.23. 

Bede.    Fortach.  d. 
Pbj-B.    11.  879. 

.0933. 

6.08,  'Kopp.    34. 

■093  s. 

6.10.    Bunsen.    41.            [46. 

Distilled. 

.09393. 

6.12.    Schiilier  &  V,  Warlhft, 

Cadmium. 

112. 

.0385. 

Uennann.    Gm.  H.  I. 

.05669. 

6.35.    Regnault.    8. 

.0576,  5°-iS.'' 

6.45-   Delflrive  A  Marcet.  10. 

^5908.  5''-"o-'    "1 

6.62.  j  r 

.05969.  io"-i5."    \ 

6.68.  jJ  Regnault.    18. 

05938,  i5''-io°  J 

6.6s-  1  L 

0541. 

6.07.    Kopp.    34. 

0548. 

6.14.  iBuneen.    41. 

Magnesium. 

24- 

2499- 

6.00.    Regnault.    26. 

■ 

245. 

5.8S.    Kopp.    34. 

Mercury. 

200. 

0330. 

6.60.    Kirwan.    Gm.  H.  I. 

0330.  o'-ioo."-) 
0350,  o''-3cio.°i 

660.  If 

J,    IJDulong  and  Petit    1. 

03331.    lO'-IOO." 

6.64.  ,  Regnault.    8. 

0318. 

6.36. 

Delarive  &  Marcet.  10. 

0282,  5°-io-'    1 

0283.  io''-i5.°  J- 

I  Regnault    13. 

0290.  is^-jo."  J 

0331.  24°-44-'' 

6.64. 

Kopp.    16. 

" 

0335.  m.ofs. 

7-37- 

Kopp.    34. 
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SPECIFIC  HEAT  TABLES. 


Atomic 

Atomic 

Name. 

Weight 

Specific  Heat. 

Heat. 

Authority. 

Mercury.       Solid. 

.03192.-77 -75^0-40** 

6.38. 

Regnault.    18. 

Nitrogen. 

14. 

BoroiLAmorphoufl 

II. 

•3598.  ] 

3.96. 

r 

a                  « 

•3483.  > 

3.83. 

<  Regnault.    26. 

ff                   « 

.4053.  J 

4.46. 

I 

«                   « 

.254. 

2.79. 

Kopp.    34. 

«  Graphitoidal. 

.2352. 

2.59. 

Regnault.    26. 

«   Crystalline. 

.2622. ' 

2.88. 

• 

«                a 

• 

.2253. 

^ 

2.48. 

1  Regnault.    26. 

c               « 

.2574.  J 

2.83. 

I 

«               a 

.230. 

2.53. 

Kopp.    34. 

«               a 

.2518. 

2.77. 

Mixter  &  Dana.    43. 

a               « 

.1915—39^6.  ^ 

2. II. 

f 

«               « 

.2382.+26?6. 

2.72. 

«               ff 

•2737,   y^""?' 

p 

3.01. 

F.  Weber.  P.  M.  (4) 

«               « 

.3069,  i25?8. 

3.38. 

49.  290. 

ff               « 

.3378,  I77?2. 

3.72. 

«               « 

.3663.  233°2.  J 

4.03. 

V 

Phosphorus. 

31. 

.196.  50°-100.°McIted 

6.08. 

Desains.  P.  A.  70.  315. 

« 

.2045.                      « 

6.34. 

Person.    P.  A.  74.  609. 

«     Common. 

.2900. 

Hermann.    Gm.  H.  I. 

«i           « 

.385. 

Avogadro.    7. 

a               « 
a               a 

.1887,  io*»-3o.°    1 
.25142,0^-100.**  j 

5.85. 

\  Regnault.    8. 

«               « 

• 

.212,  $0°-I00.® 

6.57 

Person.    15. 

ff               « 

.2000,  25°-5o.® 

6.20 

Desains.   P.  A.  70.  315. 

«               « 

.1788, -21°  to  +7,"" 

5.54 

Person.    P.  A.  74.  509. 

«               « 
«               « 

.i74o.-77°75to+io?| 
.1887,  io''-3o.*      J 

5-39 
5.85 

I  Regnault.    18. 

ff               « 

.202.  13^-36.* 

6.26 

Kopp.    34. 

«             Red. 

.16981. 

5.26 

Regnault.    23. 

Arsenic. 

75. 

.0804. 

6.03 

Hermann.    Gm.  H.  I. 

tt 

.081.     • 

6.07 

Avogadro.    7. 

tt 

.08140. 

6.10 

Regnault.    8. 

.09006,  5°-io.®  ^ 

6.75 

« 

.09085.  lo^-is.**  I 

6.81 

Regnault.    13. 

« 

.09019,  I5°-20.°  J 

6.76 

ff 

.0822,  m.  of  6. 

6.16 

Neumann.    33. 

M 

.0830.  Crystalline.  1 
.07  58.  Amorphous  J 

6.22 

Bettendorf  A  Wull- 
ner.    36. 

M 

S.68 

Antimony. 

122. 

.0507,  O^-IOO." 

.0549,  o°-30o.*J 

6.19 
6.69 

Dulong  &  Petit    1. 

ff 

.047. 

5.73 

Neumann.    4. 

« 

.0496. 

6.05 

Hermann.    Gm.  H.  I. 

« 

.05077. 

6.19 

Regnault.    8. 

8FSCIFIC  HEAT  TABLES. 


1  Atomic 

Atomic 

Weight 

Specific  Heat. 

Heat. 

Antimony. 

06305,  s°-io.'  1 
06367,  io°-i5.''  V 

06434,  I5°-20.''J 

04861,  is'-ioe-M 

S-93 

Regnault.    13. 

04989.  i5°-"7S-°  > 

05073.  li'-iog.-') 

6.09 
6.19 

Bede.      Fortsch.    d. 
rhj-B.  11.  370. 

0523- 

6.38 

Kopp.    M. 

0495- 

6.04 

Bunaen.    1. 

Bismuth.  Melted. 

ZIO. 

035,  28o<'-37o.° 

7-35 

Pereon.    15. 

0363. 

7.62 

Pereon.    P.  A.  76.  420. 

>            Solid. 

0288. 

6.05 

aulong  &  Petit.    2. 

027. 

5.67 

lieiimann.    4. 

039- 

Potter.  Ed.  J.  S.  5.  80. 

03084. 

6.48 

Itegimult.    8. 

0373^.  S"-'"-"  ■) 

03788.  io=-is.°  [■ 

Begnault.    13. 

03639.  '5°-2o.°J 

0309- 

6.49 

02889.  '3°-io6.° 

6.07 

03036,  is'-i7S-° 

6.38 

Bede.       Fortach.    il. 

03085.  i3'-205." 

6.48 

Pliys.    11.  37'J. 

02979,9''-ioi.''pu. 

6.36 

0305.                [rilW. 

640 

Kopp.    34. 

Vanadium. 

S'-S 

Gold. 

197. 

0398. 
046. 

547 

Dulong  &  Petit.    2. 
Potter.   Ed.J.  S.  5.80. 

" 

03294. 

6^ 

RcRnaiilt,     S. 

Carbon.  Diamond. 

13. 

1192,  3»-ii.'' 

1.43 

Delarivo  &  Marcet.  10. 

14687. 

1.76 

Regnault.    11.         (36. 

1483,  m.  of  6. 

1.78 

Bettendorf  &  Wullner, 

'434.U"-.oo."    l 

1.73 

1439- J 

1-73 

0947. 0.°     1 

1. 14 

Weber.     P.  A.  147. 

'43S.  so"             y 

1.73 

311. 

1905.  ioo.»  V 

3.29 

2357,  ISO." 

2.83 

3791.  35a"  J       ) 

3-35 

28,  300.°  1 

Weber.    C.  S.  J.  (2). 

3-36 

12.    224. 

063s.  — So?5-  ■] 

0.76 

0955,  —  io°6. 

1.15 

1138. +  io»7     I 

1-35 

F.  WelHT.  P.  M.  (4). 

13 '8.  33?4.         [ 

1.58 

49.  161. 

'S32.  58=3. 

1.84 

1765,  8s?S. 

3.13 

SPECIFIC  BEAT  TABLES. 


Atomic 

Atomic 

Name. 

Weight 

Specific  Heat. 

Heat. 

Carbon.  Diamond. 

13 18.    140.° 

J733.  206? I. 

2.66 

3.=8 

■               <i 

3036,  n?-" 

3-63 

F.  Weber.  P.  M.  (4). 

■               ■ 

4408,606-7. 

S.19 

49.    161. 

■               ■ 

4489.  8o6°5- 

5.39 

4589.  gUs-" 

5-5' 

■         Graphite. 

Z0187.  Natural.    1 
19702.  From  iron.  J 

242 
J.36 

Regnault    11. 

. 

174.    Natural.     1 
166.    From  iron.) 

2.09 
1.99 

Kopp.    34. 

■                 ■ 

2019,1    -»!-<=''-'  """ 

2.29 
2.42 

Begnault.    J.  19.  22. 

(                 ■ 

19SS.  Natural.      1 

a-35 

Bottendorf  A.   WQll- 

>                 ■ 

1961.  From  iron.J 

1-35 

ner.    86. 

*                 ■ 

'439.  o°-U'  1 
>967.o=-<oo.=  | 

173 
2.36 

Weber.  P. A.  147.811. 

■                 ■ 

17.  0." 

2.04 

Weber.    C.  S.  J.  (2). 

•                 > 

35.  3«>-' 

4.20 

12.  224. 

•                 « 

■"38.-So°3.1 

1-37 

.1437.  —  io°7- 

1.72 

.1604.  +  io°g. 

1.92 

■  199°.  6i°3. 

^■39 

■                 > 

2S43,  I3S'5- 

3.0S 

F.  Weber.  P.  M.  (4). 

■                 ■ 

1966.  301°6. 

356 

4a.    276. 

3250,  :;4g"3. 

3.90 

4454,  641=9. 

5-34 

4539.  822.° 

S.46 

4''70.  977°9' 

S.60 

•        Charcoal. 

25. 

3.00 

[>awford.    See  6. 

24111. 

2.89 

tcgnault.    8. 

■                   <c 

24150 

2.90 

RegnaulL    11. 

1           . 

165.6=35-15.° 

1.98 

Delarive  &  Marcet.  10. 

>           ■ 

1592-    Fraoiiupr.     1 

1.91 

<■           ■ 

3.16 

Delari\-e&Mareet.l2, 

.2009,p<,prrqu,nch-d 

2.41 

■           ■ 

.2964.  '■  unqumch-d 

3-56 

■           ■ 

.1653,  o''-23°5. 

1.98 

F.Weber.    P.M.  (4). 

■1935.  o''-99=22. 

2.32 

49.    276. 

.2385,  o°-223=6. 

2.86 

-       Animal  C. 

.257. 

3-oS 

Avogadro.    6. 

.               . 

.26085. 

3-13 

Regnault.    11. 

•      Antliracite 

.20171.  Welsh.     1 
.2OI00.  Penn-a.     j 

Kegnault.    11. 

1     J  from  ''lime- 
IbIode. 

.i906.o=-99.°        \ 
.2348.  o=-225°6.    J 

2.29 
2.82 

F.Weber.    P.M. (4). 
49.    276. 

Coke 

.20307.  From  cni. 

1, 

2.44 

Regnaalt.    11. 

SPECIFIC  HEAT  TABLES. 
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Atomic 

Atomic 

Name. 

Weight 

Specific  Heat. 

Heat. 

Authority. 

Carbon.         Coke. 

.20085.From  anthracite 

2.41 

Regnault. '  11. 

« 

Gas  Carbon. 

.20360. 

2.44 

Regnault.    11.    . 

« 

ff       « 

.185. 

2.22 

Kopp.    34.              [36. 

« 

ff       ff 

.204,  m.  of  8. 

245 

Bettendorf  &  WuUner. 

c 

In  general. 

.32,  20®-I040.®l 

.42. 2100*        J 

3.84 

Dewar.    C.  S.  J.  (2). 
\    11.  239. 

a 

ff        « 

5.04 

Silicon.           Cast. 

28 

.1557. 

4.36 

ct 

« 

.1630. 

^  Early  det. 

4.56 

« 

0 

•1747.  J 

• 

4.89 

Regnault.    26. 

« 

« 

.1750.  Latest  det.  J 

4.90 

k 

« 

ff 

.138. 

3.86 

Kopp.    34. 

« 

Graphitic. 

.181. 

5.07 

Kopp.    34. 

« 

Cryst. 

.1673.    1 

4.68 

a 

« 

ff 

.1762. 
.1742. 

» 

4.93 
4.88 

'  Regnault.    26. 

tt 

a 

.1787.  ^ 

503 

^ 

a 

« 

.165. 

4.62 

Kopp.    34. 

a 
« 

.16995. 
.1704.  J 

4.76 

Mixter  &  Dana.    43. 

« 

« 

.1360,  —  39**8- 

3.81 

f 

ff 

ff 

.1697.  +  2\%, 

475 

• 

ff 

a 

.1833.  57^1. 

5.13 

« 

« 

.1901,  86°o. 

f 

532 

F.  Weber.   P.  M.  (4). 

ff 

ff 

.1964,  I28?7. 

5.50 

40.  294. 

« 

a 

.2011.  i84°3. 

5.63 

« 

« 

.2029.  232?4. 

5.68 

Titanium. 

50. 

[Ann.  5.  42. 

Tin. 

118. 

.0704.             J 

Crawford.      See   Gilb. 

.0700. 

Dalton.    Gm.  H.  I. 

.0514. 

6.06 

Dulong  &  Petit.    2. 

.056. 

6.61 

Potter.    Ed.  J.  S.  5.  80. 

.05623.  Banca. 
.05965.  English. 

6.63 

Regnault.    8. 

6.72 

.0514,  5«-i5.*> 

6.06 

Delarive  &  Marcet.  10. 

.05477,  5''-io.*' 

•  1 

3 

6.46 

* 

.05546,10^-15.0 

6 

c 

6.54 

.05504,  l5**-20.** 

•05651,  5°-io.«» 

if 

6.49 
6.67 

.  Regnault.    13. 

.05614,  io*»-i5.°i3 

6.62 

.o5662,i5*»-2o.*»jJ 

6.68 

[Ak.  38.  39. 

•0533. 

6.29 

Schnidaritsch.      Wien 

.05445.  i5*»-ioo.*»  ] 

•05753.  i5''-i72.** 
.05832,  i6*»-2i3.o 

6.43 
6.79 
6.88 

Bede.      Fortsch.   d. 
Phys.    11.  379. 

.0548. 

647 

Kopp.    34. 

.0545. 

Allotro] 

>ic. 

643 

Bunsen.    41. 

20 


SPECIFIC  HEAT  TABLES. 


Name. 

Atomic 
Weight 

Specific  Heat. 

Atomic 
Heat. 

Authority. 

Tin. 
«              Melted. 

a                         « 

Zirconium. 

89.6 

.0559.             Cast 
.061,  240**-340® 

.0637. 
.06666. 

6.60 
7.20 

7.52 
$-97 

Bunaen.    41. 
Person.    15. 
Person.  P.  A.    76.  426. 
Mixter  &  Dana.    43. 

Thorium. 

234. 

Lanthanum. 

Didymium. 

Cerium. 

Yttrium. 

Erbium. 

92. 
96. 
92. 

S9-7. 
1 1 3.7. 

.05. 

? 

Schuchardt.* 

Glucinum. 
Aluminum. 

9-3 
27.4. 

.21224. 
.2020. 

S.82. 
5.S3. 

Regnault.    25. 
Kopp.    34. 

Niobium. 
Tantalum. 

94. 
172. 

♦Quoted  by  Mendelejeflf.  A.  C.  P.    8th  Supplement.  189. 


SPECIFIC  HEAT  TABLES. 


11.   iNOBOAinc  Flcohides,  Chlobtdes,  Bbohides,  and  Iodides. 


.Molec 

Name 

• 

Formula. 

Specific  Heat. 

Heat. 

Authority. 

Sodium  fluoride 

Na  F. 

.2678. 

II.2S 

Hermann.Gm.H.I 

Calcium 

« 

Ca  F,. 

.1912. 

14.91  Hermann.Gm.H.I 

« 

a 

« 

.2082. 

16.24 

Neumann.    4. 

« 

« 

« 

.21492. 

16.76 

Regnault.    11. 

a 

« 

« 

.209. 

16.30 

Kopp.    34. 

Cryolite. 

3  Na  F.    Al  F,. 

.238. 

50.07 

Kopp.    34. 

Lithium  cliloride 

Li  a. 

.2650. 

11.26 

Hermann.Gm.H.1 

« 

« 

.28213. 

11.99 

Regnault.    25. 

Sodium 

NaCl. 

.226. 

13.22 

Gadolin.    See  6. 

« 

« 

.2300. 

13.45 

Dalton.  Gm.  H.  I. 

« 

« 

.1817. 

Hermann.Gm.H.I 

« 

« 

.221. 

12.93 

Avogadro.  6.  [474. 

a 

« 

.1743. 

Rudberg.P.A.  35. 

« 

« 

.21401. 

12.52 

Regnault.    11. 

« 

« 

.2070. 

12.11 

Neumann.    33. 

a 

.213.    Fused.         ) 
.219.    Rock  salt.  J 

12.46 
12.81 

Kopp.    34. 

Potassium 

K  CI. 

.1403. 

Hermann.Gm.H.I 

« 

« 

.184. 

13.71 

Avogadro.    6. 

« 

« 

.17295. 

12.88 

Regnault.    11. 

« 

« 

.1663. 

12.39 

Neumann.    33. 

« 

« 

.171. 

12.74 

Kopp    34, 

Eubidium 

Eb  CI. 

.112. 

13.54 

Kopp.    34. 

Ammonium  « 

NH,  CI. 

.3908. 

20.91 

Neumann.    33. 

« 

« 

« 

.373.    Crystallittd. 

19.96 

Kopp.    34. 

Silver 

a 

Ag  a. 

.0844. 

12.11 

Hermann.Gm.H.I 

« 

« 

a 

.09109. 

13.07 

Regnault.    11. 

« 

« 

« 

.0894. 

12.83 

Neumann.    33. 

Sulphur  chloride 

S,  CI,. 

.2048.  s*"-'©" 

• 

« 

.2024,10°-!  5°  L. 

Regnault.    13. 

« 

.2038,1  S''-20** 

t 

Calcium 

CaCl,. 

.1102. 

Hermann.Gm.H.I 

« 

.194. 

21.53 

Avogadro.    6. 

ff 

a 

.16420. 

18.23 

Regnault.    11. 

Ca  CI,.  6  H,  0. 

.4o6,-4o^to-2.** 

88.91 

f 

« 

.647,  4*'-28.^ 

141.69 

« 

.358.  3i«-6o.*» 

78.40 

-^  Person.    15. 

« 

.628,  6o**-ioo.® 

137.53 

c 

.5i9.io6*-i27.®J 

113.66 

^ 

22 


SPECIFIC  HEAT  TABLES. 


Name. 

Formula. 

Specific  Heat. 

Molec 
Heat. 

Authority. 

Strontium  chlor- 

ide. 

SrCly 

.0972. 

Hermann.Gm.H.I 

«                c 

« 

.11990. 

19.00 

Regnault.    11. 

Barium  chloride 

Ba  01,. 

.0780. 

Hermann.Gm.H.I 

«                c 

« 

.08957. 

18.63 

Regnault.    11. 

«                « 

« 

.0902. 

18.76 

Kopp.    34. 

«                c 

Ba  CI,.  2  H,  0. 

.171.    Crystals. 

41.72 

«           « 

.Lead 

PbClr 

.06641. 

18.46 

Regnault.    H. 

«                   c 

a 

.0692. 

19.24 

Neimiann.    33. 

Chromium  « 

Cr,  CI,. 

.143-     CrysuOlixed. 

45.47 

Kopp.    34. 

Manganese  « 

Mn  CI,. 

.14255. 

17.96 

Regnault.    11. 

Cuprous       « 

CuCl. 

.13827. 

13.69 

«             « 

Zinc             « 

ZnCl,. 

.13618. 

18.55 

a                 « 

Magnesium  « 

Mg  CI,. 

.19460. 

18.39 

«                 « 

«          « 

« 

.191. 

18.14 

Kopp.    34. 

Mercurous  « 

Hga. 

.0495. 

Hermann.Gm.H.I 

«          « 

« 

.041. 

Avogadro.    6. 

« 

«              c 

a 

.05205. 

12.26 

Regnault.    11. 

Mercuric      « 

HgCl, 

.0715. 

Hermann.Gm.H.I 

«              a 

C 

.069. 

18.70 

Avogadro.    6. 

«              c 

a 

.06889. 

18.67 

Regnault.    11. 

a              V 

« 

.064.     Crystallised. 

17.34 

Kopp.    34. 

Phosphorus    tri- 

chloride. 

PCI,. 

.20922. 

28.07  Reguault.    11. 

«              a 

« 

.2017,  5°-IO.**  ' 

27.73 

-  Regnault.    13. 

«              a 

c 

.1987.  IO°-I5.°  • 

27.32 

«              a 

c 

.1991.  I5°-20.® 

27.35   I. 

Arsenic        « 

AsClj. 

.17604. 

31.95  Regnault.    11. 

Carbon         « 

C,  CI,. 

.178,  i8°-37.® 

42.19.K0pp.    34. 

«             tetra- 

chloride. 

CCl^. 

.207202,  30.° 

31.91 

^ 

a               « 

.2095947,  40.* 

32.28 

«               a 

.211533.  SO-"* 

32.58 

a               « 

.2133591,60.° 

32.88 

c               « 

.2149066,  70.° 

33.10 

«               « 

.2162598,  80.** 

33.30 

«               ff 

.2177109,  90.° 

33.53 

'  Him.   J.  20.  56. 

«               « 

.2195151, 100.° 

33.81 

^^^^^^^  ^^  ^»  ^*  ^^  ^                ^r     ^        ^^^  ^^  ^        ^^r  ^^F  V 

«               « 

.220726,  IIO.° 

33.99 

«               a 

.221828,  120.** 

34.17 

«               « 

.2236305,130.** 

34.44 

«               « 

.2260645. 1 40-° 

34.91 

«               c 

.2291237, 1 5o.*» 

35.28 

«               « 

•2327877.160.** 

35.85 

^ 

Silicon       « 

Si  CI,. 

.1914,  5°-io.'' 

32.54 

' 

«           « 

« 

1904,  io°-i5.« 

32.37 

Regnault    13. 

«           « 

« 

.1904,  I5°-20.** 

32.37 

t 
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Molec 

Name. 

Formula. 

Specific  Heat. 

Heat. 

Authority. 

Titanium    tetra- 

chloride. 

TiCl,. 

.19145. 

36.76 

Begnault.    11. 

a               « 

« 

.1810,  5**-lo.**  ] 

34.75 

«               a 

« 

.1802.  io**-i5.** 

34.60 

Regnault.    13. 

a               a 

« 

.1828,  I5**-20.*» 

3510 

Tin           « 

SnCl^. 

'H7S9' 

38.37 

Regnault.    11. 

«              « 

« 

.1421,  5**-io.**  ' 

36.95 

y* 

(I              « 

« 

.1402,  io®-i5.® 

36.45 

-  Regnault.    13. 

«              « 

« 

.1416,  I5®-20.° 

36.82 

w 

«       dichloride. 

Sn  CI,. 

.10161. 

19.20 

Regnault.    11. 

Zinc    potassium 

chloride. 

Zn  CI,.    2  K  CI. 

.152.  Crystallised. 

43.38 

Kopp.    84. 

Tin      potassium 

chloride. 

Sn  a,.    2  K  CI. 

.133.             « 

44.98 

«             a 

Potassium     pla- 

tinchloride. 

Pt  CI,.    2  K  CI. 

.113.             « 

55.22 

«             « 

Sodium  bromide 

NaBr. 

.13842. 

14.26 

Regnault.    11. 

Potassium   « 

K    Br. 

.11322. 

13.47 

«             « 

Silver          « 

AgBr. 

.07391. 

13.90 

«             « 

Lead           « 

Pb  Br,. 

.05326. 

19.55 

«                a 

Sodium     iodide. 

NaL 

.08684. 

13.03 

Regnault.    11. 

«              « 

« 

.0881. 

13.21 

SchuUer.    37. 

Potassium     « 

K  I. 

.0657. 

Hermann. Gm.H.I 

a                   « 

« 

.08191. 

13.60 

Regnault.    11. 

Silver             « 

AgL 

.061 59. 

1447 

«             « 

Lead              « 

Pb  I,. 

.04267. 

19.67 

«             « 

Cuprous         « 

Cu  I. 

.06869. 

13.09 

a                 c 

Mercurous     « 

HgL 

.03949- 

12.91 

«                a 

Mercuric       « 

Hgl,. 

.04197. 

19.05 

c                 « 
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III.    Inoboanic  Oxides. 


Name. 

Formula. 

I 

Specific  Heat. 

Molec 
Heat. 

Authority. 

Water. 

H,  0. 

i.o,  o°-l.® 

1 
18.00 

1 

Standard  of  com- 

« 

I.0002,  o*'-io.°] 

18.00, 

[parison. 

« 

"1.0005,  0°-20.° 

18.01 

Compare      with 

1 1.0009,  o°-30.° 

18.02 

Boiwcha.    P.  A. 

1. 00 1 3,  o°-40.° 

18.02 

Jiil.elbaiid.1874. 
p.  549. 

' 1. 001 7,  o^-so.® 

18.03, 

*^ 

1.0023,  o°-6o.° 

18.04. 

Regnault.    19. 

1.0030,  o°-7o.° 

18.05, 

1.0035,  0*^-80.° 

18.06 

1.0042,  o°-90.® 

18.071 

1.0050,  o°- 1 00° 

i8.09| 

For  other  series 

1.0058,0°-!  10? 

18.10: 

of     determina- 

1.0067,0°- 1 20° 

18.12 

"    tions  for  water, 

1.0076,  o°- 1 30° 

18.14 

see  Him,  G.  R. 

a 

1.0087,0°- 1 40? 

18.16 

70.592;     Jamin 

N 

1.0097,0°-!  50? 

18.17 

and      Amaury, 

a 

1. 01 09,0°- 1 60° 

18.20 

C.    R.    70.661; 

a 

!.0I2I,0°-I70? 

18.22 

and    Pfanndler 

n 

i.oi33,o°-i8o? 

18.24 

and  Platter,  P. 

a 

1. 0146,0°- 190? 

i8.26j 

A.  140.  574,  and 

a 

I.Ol6o,0°-200° 

18.29 

P.  A.    141. 537. 

« 

I.OI74,  0°-2I0° 

18.31 

a 

I.Ol89,0°-220° 

18.34 

H 

« 

1.0204, 0°-230f. 

18.37 

Snow. 

a 

.5241. 

9  43< 

Gadolin.  See  P. 
A.  90.  511. 

Ice. 

« 

.513,  m.  of  5. 

9.23  Desains.  14. 

« 

« 

.56. 

10.08  Person.     P.  A.  65. 

439. 

« 

a 

.505 -30*"  to  0°. 

9.09 

Person.  15. 

c 

« 

.504. 

9-07 

Person.  P.  A.  74. 
489. 

a 

« 

•533. 

9-59 

Hess.  Fortach  d. 
Pliys.  6.  611. 

Calcium  oxide. 

CaO. 

.217. 

12.15 

Lavoisier  &  La- 
place.   See  6. 

c              a 

a 

.223. 

12.49  ^ 

Drawford.     See  6. 

«           « 

« 

.3000. 

■ 

Dalton.  Gm.H.  I. 

«           « 

« 

.179. 

10.02  Avogadro.    6. 

Lead           « 

PbO. 

.049. 

10.93  < 

jradolin.    See  6. 
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Molec 

HanM. 

Formula. 

SpeciRc  Heat. 

Heat. 

Authority. 

Lead  oxide. 

PbO. 

■OS44- 

12.13 

ircnnan.i-C.m.H.I 

■          • 

■ 

.050. 

11.15  Avogadro.    6. 

"          ■ 

, 

.05118.   Powder,  1 
.05089.    FWd.    J 

JJl^JljltegnauIt.    11. 

■           ■ 

■ 

.0SS3-    P'-i- 

12.33  Kopp.    34. 

RedlcadMinium 

Pb»0,. 

.063. 

42.47  La voieier  &  La- 
place. 

.      - 

■ 

.068. 

46.58  Crawforf&Kir- 

1 

.      <. 

. 

■059- 

404!;Gadolin. 

■      >          « 

■ 

.0611. 

41.85  Neumann.    4. 

.      ■          . 

■ 

.072. 

49.31  Avt^dro.    6. 

Chromic  oxide. 

Cr,0,. 

.196. 

29.99  Neumann.    ^ 

.            « 

.2126. 

32.53' Herniann.Gm. H.I 

« 

.17960. 

2747  Regnaiilt.    11. 

■             ■ 

■ 

.177.    CryiuUiK. 

27.08'Kopp.    34. 

Manganese  mon- 

1 

oxide. 

MnO. 

.15701. 

ii.i5'Regnault.    11. 

•      dioxide. 

Mn  0,. 

.191.      Pyrolu«tt. 

16.62  Avogadro.    6. 

T 

■ 

.159. 

13-83 

Kopp.    34. 

Mangano  -  man- 

ganic  oxide. 

Mn,0.. 

.1651. 

37.80 

Hermann.Gm.H.I 

Ferric  oxide. 

Fe,0,. 

.3500. 

Crawford.  SeeGilb. 
Ann.  5.  4n. 

,          , 

■ 

.167. 

16.72 

Gadolin.    See '6. 

*          ■ 

n 

.163.   Jmahodt. 

27.07 

[ 

27.08 

i  Neumann.    4. 

■         ■ 

.161^     Hcmailn. 

26.56 

1 

■          ■ 

.213- 

34-08  ;ATogadro.    6. 

•         ■ 

■ 

1 6695.  Specular. 

26.7. 

•         ■ 

■ 

'7569-1  ^i^ 

17167.  lOi 
16921.  iUl 

28.11 

-          « 

■ 

27.46 

Begnault    11. 

37.07 

-•          ■ 

■ 

16814.  "1' 

26,90 

■         ■ 

.154.      SpccuUr. 

24.64 

Kopp.    34. 

Ferroeo-ferric 

oxide. 

Fe.0,. 

.1641. 

38.07 

Neumann.    4. 

•         ■      . 

.[6780.  U^Ktlle 

38-93 

Regnault.    11. 

■         <      ■ 

■ 

.156. 

36.19 

Kopp.    84. 

Nickel  oxide. 

NiO. 

.16234.                 1 

12.13 

n.87 

JRcgnault.    11. 

Cuprous  ■ 

Cii,0. 

.1073.        Cupri... 

15.34  Neumann.    4. 

■         ■ 

I 

.111.               ■ 

15-87  Krtpp.     34. 

Cupric     • 

CuO. 

.227. 

Jcrnwforii.    See  6. 

■          ■ 

s 

.137. 

10.E9  Xeumann.    4. 

■          ■ 

■ 

.146. 

ii.6i'Avogadro.    6, 

■          • 

„ 

.14201. 

11.29 

Regnault.    11. 
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Hal«C 

Name. 

Farmula. 

Specific  H«>t. 

HMt. 

Auttaorit7. 

Uranous  oiiile. 

UO. 

.106. 

1440 

Neumann.    4. 

■             ■ 

■ 

0764. 

10.39 

Hermann.Gm.H.l 

Rtchblende. 

U.O.. 

.106.  BycooUngJ 

4338 
44.94 

1  Neumann.    4. 

Zinc  oxide. 

ZnO. 

.137. 

Crawford.    See  6. 

. 

.131. 

10.72 

.1488. 

12.08 

IlGrnmnn.Om,H.I 

« 

.141. 

11.45 

Avogadro.    6. 

■         ■ 

■ 

.12480. 

10.13 

Regnault.    11. 

MgO. 

.276. 
..696. 

n.04 

Neumann.     4. 
Hermann.Gm.H.l 

■           ■ 

■24344. 

9.74;RcKnai'lt-    H- 

Ueicuric     - 

HgO. 

.0501. 

io.82|LHvoiBier    &.    La- 
place.   See  6. 

*            . 

.049. 

■            ■ 

■ 

.050. 

10.80  Avogadro.     6. 

■            ■ 

« 

05179. 

ii.igiRetniault.     11. 

■            ■ 

0530.    Cry^unu* 

11.45  Kopp.    ^ 

Molybdenum  tri- 

oxide. 

Mo  0,. 

.13240. 

19.05  Regnnult.     11. 

« 

■'«3*lToohi,hI 

23.51  jBchafarik.  Wien 

.1504.1 

21.64  t     At.  47.  246. 

■           ■ 

■ 

.154.    (!)Po-d«. 

22.16  Kopp.    34. 

Tungsten 

WO,. 

xf;22. 

16.75  Hermnim.Gm.H.I 

■             ■ 

.07983. 

18.52  Regnault    11. 

■             « 

.0894.    |I)  Powder 

20.74  Kopp.    34. 

Aluminum  oxide 

Al,  0,. 

..85. 

19.01  iGndoIin.    See  6. 

■ 

I 

■*9*3-    Anilicial. 

20.18  Herninnn.Gm.H.r 

. 

« 

.1942.Comniluia.l 

[^^  (Neumann.    4. 

1972.   Sapphire,  J 

20.27  I 

■             ■ 

100.    Pncipiuled 

20,56  Avogadro.    6. 

. 

" 

.21732.  S.pphi«.j 

J^JJ  JRegnault.    11. 

Cerium          ■ 

<>,0.. 

0984. 

22.33  Hermann .Gm.H^I 

Yttrium          ■ 

YO. 

■'347. 

10.20         ■            t      ■ 

GtO. 

2637. 

■            ■      ■ 

Boron    trioxide. 

B,0, 

23743- 

16.62  Regnault.     11. 

2341.    Fu«rf, 

16.39!  Neumann.    33. 

Vanadium    . 

v.o,. 

'936. 

29-23 

1918. 

28,96 

Schafftrik.  Wien 

" 

2049. 

30.94 

Ai.  47.  246. 

Arsenic 

A8,0,. 

'3"9- 

30.23 
26.12 

Hermann.Gm  .H.I 

141. 

27.9' 

Avogadro.    6. 

■ 

12786. 

25.32 

Regnault.    11. 

■ 

1309.     Wh,te,    1 
1320.     Vilmiu,.  1 

25-92 

1  Detarive  &  Mar- 

■ 

26.13 

1     cet.    10. 
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Molec 

« 

Name. 

Formula. 

Specific  Heat. 

Heat. 

Authority. 

Arsenic  trioxide. 
«               « 

As,  Oj. 

•'^^^-JToohigh. 

.IS70.J 

Schafarik.  Wien 
.     Ak.    47.  246. 

Antimony     « 

Sb,  0,. 

.130- 

Neumann.    4. 

«                   a 

« 

.09009. 

26.31 

Regnault.    11. 

a                   « 

a 

.0926. 

27.04 

Neumann.    88. 

«      tetroxide. 

Sb,  O4. 

•09S3S. 

2937 

Regnault.    11. 

Bismuth  trioxide 

Bi,  0,. 

.06053. 

28.33 

Regnault.    11. 

Silicon    dioxide. 

SiO,. 

.195.     Agate. 

11.70 

Crawford.    See  6. 

ft   ft 

ft   ft 

« 

.1883.1 
.1894.J 

Quartz 
ciyst. 

11.30 
11.36 

Neumann.    4. 

«               « 

« 

.1719.    Quartx. 

10.31 

Hermann.Gm  .H.I 

«               « 

« 

.179.             « 

10.74 

Avogadro.    6. 

« 

« 

.19132. 

11.48 

Regnault.    11. 

«               « 

a 

.186.    Quartx. 

II. 16 

Kopp.    34. 

Titanium      « 

TiO,. 

.1724.    RuUlc. 

14.14 

Neumann.    4. 

0                   a 

tt 

.1630.         « 

13.36 

Herniann.Gm.H.I 

ft    ft 

S       ft 

« 

.17032.       «         1 
.17164.  Artificial./ 

13.98 
14.07 

Regnault.    11. 

a                   « 
«                   a 

« 
a 

.157.    RuUlc.       1 
.161.    Brookite.    J 

12.87 
1320 

Kopp.    84. 

a                   « 

« 

.1785.1 

Artificial 

14.64 

Schuller     &    v. 

•17790 
.1737.    RutUe. 

14.  S9 
14.24 

Wartba.    46. 

Tin  monoxide. 

SnO. 

.096. 

12.86 

Crawford.    See  6, 

«           « 

« 

.094. 

12.59 

Avogadro.    6. 

«    dioxide. 

SnO,. 

.096. 

14.40 

Crawford.    See  6. 

«              a 

a 

.0990. 

14.85 

Crawford.See  Gilb. 
Ann.    5.  43. 

c              « 

« 

.0895.        1 

ill 

13.42 

ft    ft 

ft    ft 

« 

.0965. 

•093>J 

14.47 
13.96 

Neumann.    4* 

«               « 

« 

.0900.    Tinstone. 

13.50 

Hermann. Gm.H.I 

a               « 

« 

.III. 

16.65 

Avogadro.    6. 

«               c 

a 

.09326. 

»3-99 

Regnault.    13. 

a               « 

a 

.0894.    Tinstone. 

13.40 

Kopp.    34. 

Chromite. 

Fe  0  Cr,  0,. 

.159. 

35.77 

Kopp.    34. 

Spinel. 

Mg  0  Al,  0,. 

.194. 

27.70 

Kopp.    34. 

Tsprinp 

.1762. 

ITT 

Neumann.    4. 
Kopp.    34. 

** 

.lyj. 
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IV.  Inorganic  SuLPnroEs,  Arsenides,  and  Nitrides. 


Molec 

Name. 

Formula. 

Specific  Heat. 

Heat. 

Authority, 

Silver  sulphide. 

Ag,S. 

.07460. 

18.50  Regnault.    11. 

Seleuium     « 

SeS. 

.1274. 

14.21  Ditte.     A.   C.    P. 

163.  187. 

Lead            « 

PbS. 

.044*   By  mixture.) 

10.52 

Neumann.    4. 

«              « 

« 

.053.    By  cooling./ 

12.66  L 

«              ff 

« 

.0527. 

13.79 

Hemiann.Gm.H.I 

«              « 

ff 

.046. 

io.99.Avogadro.     6. 

«                   a 

ff 

.05086. 

i2.i6'Reg:nault.    11. 

«                    tt 

« 

.0490.    Galena. 

11.71  Kopp.    84. 

Iron  monosulph- 

ide. 

FeS. 

.1396,  s'^-is** 

12.28  Delarive   &    Mar- 

cct    10. 

a                 « 

ff 

.13570. 

11.94  Regnault.    11. 

Iron  disulphide. 

FeS,. 

.1275.. 

• 

15.30 

«             « 

« 

.1310- 

Pyrite. 

15.72 

«            -« 

ff 

.1323.  J 

• 

15.87 

Neumann.    4. 

«             « 

« 

•>332.JMarca. 
.1282.  J     site. 

1S.99 

«                 a 

« 

15.38 

. 

«                 « 

a 

.135. 

16.20  Avogadro.    6. 

«                 « 

« 

.13009. 

1 5.71  "Regnault.    11. 

«                 c 

ff 

.126.    Pyritc. 

1 5. 12- Kopp.    34. 

Pyrrhotite. 

Fe,  Sg. 

.1533. 

99.34  Neumann.    4. 

« 

N 

.16023. 

103.83  Regnault.    11. 

Nickel  sulphide. 

NiS. 

.12813. 

11.62 

ff             « 

Cobalt         « 

CoS. 

.12512. 

1 1.3s 

«             « 

Cuprous      « 

Cu,  S. 

.12118. 

19.27 

«             ff 

K                         « 

« 

.120.    Cuprite. 

19.08  Kopp.    84. 

Molybdenite. 

Mo  S,. 

.1067.  By  mixture.' 
.102.    By  cooling. 

''       Neumann.    4. 

n 

« 

16.31  I 

« 

« 

•'097.  s^'-is.* 

17.54  Delarive    &  Mar- 

cet.    10. 

« 

« 

.12334. 

19.72 

Regnault.    11. 

Zinc  sulphide. 

ZnS. 

.1145.1  Blende. 
.113.   J  By  mixture 

II. 13 

» 

«                   a 

« 

10.98 

Neumann.    4. 

«                   « 

ff 

.112.   By  cooling. . 

10.89 

k 

ff                   « 

« 

.12303. 

11.96 

Regnault.    11. 

ff                   « 

« 

.120.    Blende. 

11.66 

Kopp.    34. 

Mercuric  « 

HgS. 

.0520.    Cinnabar. 

12.06 

Neumann.    4. 

«          « 

ff 

.0528. 

12.25 

Hermann  .Gm.H.I 

n             « 

ff 

.048. 

II. 14 

Avogadro.    6. 

«             « 

ff 

•0597.  S°-i5.** 

13.8s 

Delarive  &  Mar- 
cet.    10. 

ff             ff 

« 

.05117. 

11.87 

Regnault    11. 
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Name. 

Formula. 

Specific  Heat. 

Molec 
Heat. 

Authority. 

Mercuric  sulph- 

ide. 

HgS. 

.0517.    Cinnabar. 

11.99 

Kopp.    84. 

Arsenic  disulph- 

ide. 

Ail]  iS|. 

.1111.    By  mixture.    ' 
.130.      By  cooling. 

23.78 

Neumann.    4. 

a              « 

« 

27.82 

«      trisulph- 

ide. 

As,  S,. 

.1132.        Orpiment. 

27.85 

Neumann.    4. 

«            « 

u 

.1132. 

27.85 

Hermann.Gm.H.I 

a                « 

« 

.105. 

25.73 

Avogadro.    6. 

Antimony  « 

SbjS,. 

.0907/ 

Stibnite. 

30.83 

«            « 

« 

.0877. 

► 

29.82 

Neumann.    4. 

«               a 

« 

.083.   J 

By  mixture 

28.22 

«               « 

« 

.092.     By  cooling.        J 

31.28 

, 

«               « 

« 

.0995- 

33.83 

Hermann.Gm.H.I 

«               c 

a 

.1286,  S**-iS-** 

43.72 

Delarive  &  Mar- 
cet    10. 

a                « 

« 

.08403. 

28.57 

Regnault    11. 

Bismuth     « 

Bi,S,. 

.06002. 

30.97 

R^;nault  11. 

Carbon  disulph- 

ide. 

CS, 

.1969. 

Hermann.Gm.H.I 

«            « 

« 

.329. 

Delarive  &  Mar- 
cet    10. 

«            « 

.2179.  S^^-io**        ] 

16.56 

f                                              • 

tt               a 

.2183,  Io**-Is^ 

16.59 

Regnault.    13. 

«               « 

.2206, 15^-20^ 

16.76 

b 

«               a 

.23878. 30**.       ' 

18.15 

r 

«               « 

.242594,  40**. 

18.44 

f               « 

.246143.  so**- 

18.71 

«               « 

.248967,  60**. 

18.92 

«               « 

.252141, 7o^ 

19.16 

«               a 

.255309, 8o^ 

19.40 

«               a 

.258496, 90°. 

19.65 

-  Him.  J.  20.  56. 

«               « 

.262172,  Ioo^     1 

19.92 

c               c 

.264901,  no®. 

20.13 

R                      « 

.268137.  I2o^ 

20.38 

«                      « 

.271404,  130®. 

20.63 

a                « 

j« 

.276782,  140®. 

21.04 

u               c 

.282198,  150®. 

21.45 

«               c 

.288195,  I6o^     J 

21.90 

k 

«              « 

n 

.2575.4^47-5^88  ' 

19-57 

«               « 

.2603,  5°89-6°27 

19.78 

a                c 

.2567,  4*57-6!^oi 

19.51 

«                « 

.2596,  5^27-6^59 

X973 

Winkelmann.44. 

V                  « 

.2595.  i6?o8-i7°5o 

19.72 

a                « 

.2618,  i7?4o-i8?62 

19.89 

«                « 

.2607,  i7?42-i8?55| 

* 

19.81 

b 

85 


80 
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Name. 

Formula. 

Specific  Heat. 

Molec 
Heat. 

Aatlioritjr. 

Tin  monosulph- 
ide. 
«     disulphide. 

SnS. 
SnS^ 

.08365. 
.11932. 

12.55 
20.73 

Regnault.    11. 
Regnault.    11. 

Chalcopyrite. 

« 

CuS.FeS.FeS^ 

a 

.1289. 
.131- 

39.12 
39.76 

Neumann.    4. 
Kopp.    34. 

Mispickel. 
Cobaltite. 

Fe  S,.   Fe  As^ 
OoS,.  Co  As,. 

.1012. 
.1070. 

32.99 
35.46 

Neumann.    4. 
Nuemann.    4. 

Smaltite. 

(Co  Ni  Fe)  As,. 

.0920. 

Neumann.    4. 

Titanium  nitride 

TiN,. 

.2267,  ioo°-o**. 

17.68 

Schuller  &  v.  War- 
tha.    46. 

V.  Inorganic  Hydrates, 


Name. 

Formula. 

Specific  Heat. 

Molec 
Heat. 

Authority. 

Iodic  acid. 

H  1 0,. 

.1625. 

28.60 

Ditte.  A.  C.  Phys. 
(4).  21.  63. 

Potassium      hy- 

drate. 

K  H  0. 

.358. 

20.05  Avogadro.    6. 

Sulphuric  acid. 

H,.  SO4. 

.3500. 

34.3olDalton.  Gm.  H.  I. 

m,               « 

a 

.349. 

34.20  Delarive   &.    Mar- 

cet.    10. 

.343.  21^6^ 

33.61  j  Kopp.    16. 

.3315.  I7**-22«. 

.3363.  2o°-56**. 

32.49  JMarignac.    A.  C. 
32.96   .  PhyB.(4).22.385. 

,3413,  i3*»-77^ 

3345 

Pfaundler.  A.S.P. 

.3542,  i6°-98°. 
.3740,i5!'-i37? 

34-71 
36.65 

N.  (2).  30.  852. 

.355.22^-80^  ] 

34.79 

.356.  22*^-90^ 

34.89 

.358,  22°-IOO'». 

35.08 

.359,  22*»-1 10°. 

.360,22^-120®. 

.362,  22®-T  30®. 

35.18 
35.28 
35.47 

Pfaundler.  p.  S.  J. 
(2).  9. 195. 

.364,  22**-I40*». 

35.67 

.365.22*^-150^ 

35.77 

.367.  22°-l6o°. 

35.97 

.370.  22**-I70^ 

36.26 

b 

H,  SO,.  H,  0. 

.44",  2o*>-56.<» 

51.17 

Marignac.     A.  C. 

Phys.  (4.)  22. 385. 
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Molec 

Name. 

Formula. 

Specific  Heat. 

Heat. 

Authori^. 

Sulphuric  acid. 

H,  SO4.  H,  0. 

.4527.  iS^^-iB."} 

5194 

Pfaundler.  A.  S. 
P.N.  (2).  30. 852. 

52.51 

.444.  22*»-70.*» 

51.50 

p 

.447.  22«-8o.«> 

51.85 

.450.  22«-^.» 

52.20 

• 

.454.  22*»-IOO.<> 

52.66 

.458,  22®-IIO.® 

53.12 

^ 

.461.  22®-I20.** 

5347 

Pfiiundler.  C.  a 

465,  22*'-I30.** 

53.94 

J.  (2).  9. 196. 

469,  22®-I40.® 

472,  22**-150.** 

54.75 

.475,  22*»-l6o.« 

55.10 

.479.  22*»-I70.*» 

55.56 

.482,  22*»-l8o.**. 

55.91 

H,  SO,.  2  H,  0. 

.4703.  i4**-70.*' 
4703,  i6*»-98.*'. 

63.02 

f  Pfaundler.  A.  8. 
1  P.N.  (2).  80. 862. 

63.02 

.442,  22**-6o.**    ' 

59.22 

■ 

.446,  22''-70.® 

5976 

450,  22®-8o.® 

60.30 

4SS.  22*»-90.*» 

60.97 

459.  22*»-IOO.« 

^                  0^                   ts 

61.50 

Pfaundler.    C.8. 

.462,  22®-IIO.® 
.466,  22**-I20.® 

61.90 
6244 

J.  (2).  9. 196. 

470,  22**-I30.® 

62.98 

.474,  22*»-I40.'» 

63.52 

478,  22*'-1 50.** 

64.06 

.482,  22**-l6o.®J 

64.60 

» 

H,  SO4.  5  H,  0. 

.5833.  2o«.56.«; 

108.36 

Marignac.   A.  C. 
Phys.  (4).  22. 885. 

109.66 

Calcium  hydrate 

Ca  H,  Oy 

4000. 

Dalton.  Gm.  H.  I. 

^oo. 

22.20 

Avogadro.    6. 

Magnesium  « 

Mg  H,  Or 

.312.     Bradte. 

18.10 

Kopp.    34. 

Manganic    « 

Mn,  0,.  H,  0. 

.176.     Muiganlte. 

30.98 

Kopp.    34. 

Ferric          « 

(Fe,  0,)r  3  H,  0. 

.188. 

70.31 

Avogadro.    6. 

Aluminum  « 

Al,  Oj.  3  H,  0. 

.420. 

65.86 

Avogadro.    6. 

Nitric  acid. 

HNO,. 

.4450. 

28.03 

Hess.    Gm.  H.  I. 

32 
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VI.  Chlorates  and  Pebchlorates. 


Name. 

Formula. 

Specific  Heat. 

Molec 
Heat. 

Authority. 

Potassium  chlo- 

rate. 

KCIO,. 

.20956. 

25.69,  Regnault.    11. 

M                      0 

« 

.194. 

23.78  Kopp.    34. 

Barium         « 

Ba  CI,  0,.  H,  0. 

.157. 

50.  SS 

Kopp.    34. 

Potassium    per- 

• 

chlorate. 

KCIO,. 

.190. 

26.33 

Kopp.    34. 

VII.  HyrosuLPHiTEs. 


Molec 

Name. 

Formula. 

Specific  Heat. 

Heat. 

Authority. 

Sodium  hyposul- 

phite. 

Na,S,0,.5H,0. 

.221. 

54.81 

Pape.    32. 

Potassium  « 

K,  S,  0,. 

.197. 

37.47 

«          « 

Barium       « 

Ba  S,  0,.  H,  0. 

.163. 

4352 

«          « 

Lead           « 

Pb  S,  0,. 

.092. 

2935 

a             « 

VIII.  Sulphates. 

1st.  ANHYDROUS  SULPHATES. 


,  Molec 

Name. 

Formula. 

Specific  Heat. 

Heat. 

Authority, 

Sodium  sulphate 

Na,  S  O4. 

.263. 

37.34 

Avogadro.    6. 

«                 a 

« 

.23115. 

32.82  Regnault.     11. 

«                 « 

« 

.2280. 

32.38  Neumann.    33. 

«                 « 

« 

.227. 

32.23 1  Kopp.    34. 

«                 « 

« 

.2293. 

32.56|Schuller.    37. 

Potassium  « 

K,  S  0,. 

.169. 

29.44  Avogadro.    6. 

«             « 

« 

.19010. 

33.11 

Regnault.    11. 

«             « 

« 

.i860. 

32.40  Neumann.    33. 

«             « 

u 

.196. 

34.14  Kopp.    34. 

«    bisiil phate. 

K  H  S  0,. 

.244. 

33.21 

Kopp.    34. 

Ammonium  sul- 

phate. 

(N  H,),.  S  0,. 

.350. 

46.20  Kopp.    34. 

Calcium        « 

Ca  S  0,. 

.  1 8  54'  Bymixturc. 
.169.   By  cooling.  J 

^5-^'. {Neumann.    4. 
22.98: 

«                    a 

a 

n                     « 

« 

.190. 

25.84' Avogadro.    6. 

((                     a 

« 

.19656. 

26.73 

1 

Regnault.    11. 
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Molec 

Name. 

Formula. 

Specific  Heat. 

Heat. 

Authority, 

Calcium    sulph- 

ate. 

Ca  S  O4. 

.178.    Anhydrite. 

24.21 

Kopp.    34. 

Strontium     « 

Sr  S  O4. 

•^•'       -Celcstiue. 
.130-    . 

24.88 

i  Neumann.    4. 

«               « 

a 

23.86  [ 

a                    a 

a 

.14279- 

26.20  Regnault.    11. 

a                   « 

a 

.135.     Cdesdne. 

24.77  Kopp.    34. 

Barium         « 

Ba  S  O4. 

.1088.    Barite.    ^ 

25.35  r 

«               « 

« 

.1071.        « 

V 

^'^Ij  Neumann.    4. 

«               « 

« 

.1072.      « 

24.98 

M                   m 

« 

.1060.      «       J 

24.70 

V, 

«                   a 

« 

.11285. 

26.29  Regnault.    11. 

«                    « 

« 

.108.     Barite. 

25.16  Kopp.    34. 

Lead             « 

Pb  S  O4. 

.0848.     Anglesite. 

25.69  Neumann.    4. 

«                « 

« 

.08723. 

26.43  Regnault.    11. 

«                « 

a 

.0827. 

25.o6|Kopp.    34. 

Manganous  « 

MnSO^. 

.182. 

27.48  Pape.    29. 

Ferrous         « 

Fe  S  O4. 

.145. 

22.04  Avogadro.    6. 

Nickelous     « 

Ni  S  0,. 

.216. 

33.42  Pape.    29. 

Chopper         « 

CUSO4. 

.180. 

28.71 

Avogadro.    6. 

a                   « 

« 

.184. 

29.35  Pape.    29. 

Zinc              « 

Zn  S  O4. 

.213. 

34.34  Avogadro.    6. 

u                     « 

« 

.174. 

28.05  Pape.    29. 

Magnesium  « 

Mg  S  O4. 

.IOII.(Toolow.Ed.) 

1 

Rudberg.  P.  A.  35. 
474. 

«           « 

« 

.22159. 

26. 59 1  Regnault.    11. 

«           « 

« 

.225. 

27.00  Pape.    29. 

a               a 

« 

.2165. 

25.98 

Neumann.    33. 

2d.  HYDRATED  BXTLPHATBEL 


Name. 

Formula. 

Specific  Heat. 

Molec 
Heat. 

Authority. 

Calcium    sulph- 

ate. 

Ca  S  0,.  2H,  0. 

.302.    Gypsum. 

51.94 

Avogadro.    6. 

a                 a 

a 

.2728.    -    « 

46.92 

Neumann.    33. 

«                 « 

« 

.259.          « 

44-54 

Kopp.    34. 

Manganous  « 

Mn  S  0,.  5H,  0. 

.338. 

81.46 

Pape.    29. 

«              « 

a 

.323. 

77.84 

Kopp.    34. 

Ferrous        « 

Fe  S  0,.  7H,  0. 

.357. 

99.25 

Pape.    29. 

«                c 

« 

.346. 

96.19 

Kopp.    34. 

Nickelous     « 

Ni  S  0,.  H,  0. 

.237. 

40.93 

Pape.    29. 

«             • 

Ni  S  0,.  6H,  0. 

.313. 

82.23 

Kopp.    34. 

«             « 

Ni  S  O4.  7H,  0. 

.341. 

95.72 

Pape.    29. 

CobaltouB     c 

Co  S  0,.  7H,  0. 

.343- 

96.28 

Kopp.    34. 

Copper         « 

Cu  S  O4.  H,  0. 

.1Q2. 

35.85 

Pape.    29. 

Ft.  2.-3. 


u 
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Molec 

Name. 

Formula. 

Specific  Heat. 

Heat. 

Aiitliority. 

Ck>pper  sulphate. 

Cu  S  0,.  2H,  0. 

.212. 

41.46 

Pape.    29. 

«               « 

Cu  S  O4.  3H,  0. 

.247. 

5273 

«         « 

«               « 

Cu  S  O4.  5H,  0. 

.316. 

78.84 

«         « 

«               « 

« 

.285. 

71. II 

Kopp.    34. 

Zinc              « 

Zn  S  O4.  H,  0. 

.202. 

36.20 

Pape.    29. 

«                 « 

Zn  S  0,.  2H,  0. 

.224. 

44.17 

tt         « 

«                 « 

Zn  S  0,.  7H,  0. 

.328. 

94.20 

«            m 

«                      a 

« 

.347. 

99.66 

Kopp.    84. 

Magnesium  « 

Mg  S  O4.  H,  0. 

.265. 

36.57 

Pape.    29. 

tt 

Mg  S  0,.  7H,  0. 

.2906. 

Rudbeig.  P.  A.  35. 
474. 

a                 « 

« 

.407. 

100.12 

Pape.    29. 

«                 a 

« 

.362 

89.05  Kopp.    34. 

Magnesium    po- 

tassium sulph- 

ate. 

MgK,(S04),.6H,0. 

.264. 

106.18 

Kopp.    34. 

Nickel   «        « 

NiK,(S0J,.6H,0. 

.245. 

107.04 

tt          « 

Zinc      «        « 

ZnK,(S04),.6H,0. 

.270. 

119.72 

«         « 

Potash  alum. 

Al  KISOJ,.  12H,0. 

.371. 

176.04 

ff          « 

Chrome    « 

CrK(S04),.12H,0. 

.324. 

161.87 

«         « 

IX.  Chromates,  Permanganates,  Molybdatb8,  and  Tung- 
states. 


Molec 

Name. 

Pormula. 

Specific  Heat. 

Heat. 

Authority. 

Potassium  chro- 

mate. 

K,  Cr  0,. 

.18505. 

36.03  Renault    11. 

«           ff 

« 

.1840. 

35.82  Neumann.    33. 

ff           « 

« 

.189. 

56.80  Kopp.    34. 

Potassium       di- 

chromate. 

K,  Cr,  0,. 

.18937. 

55.90 

Regnault.    11. 

«           « 

« 

.1857. 

36.25 

Neimiann.    33. 

n                u 

« 

.186. 

44.91 

Kopp.    34. 

Lead  chromate. 

Pb  Cr  0,. 

.0900. 

29.11 

«           ff 

Potassium     per- 

I 

mauganate. 

K  Mn  O4. 

.179. 

28.30 

a             c 

Lead  molyhdate. 

Pb  Mo  O4. 

.0827.     Natural. 

30.34 

«             « 

Calcium     timgs- 

tate. 

Ca  W  0,. 

.0967              « 

27.85 

«             « 

Wolfram. 

(Fe  Mn)  WO,. 

.09780. 

Regnault.    11. 

« 

ff 

.0930. 

Kopp.    34. 
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X.  Borates. 


Molec 

Name. 

Formula. 

Specific  Heat. 

Heat. 

Authority. 

Sodium  borate. 

NaBO^ 

.25709. 

16.97 

Regnault.    11. 

«             « 

« 

.2364. 

15.60 

Neumann.    33. 

«      diborate. 

Na,  B4  0^. 

.23823. 

48.12  Eegnault.    11. 

»             « 

« 

.229. 

46.26  Kopp.    34. 

« 

Na,B,OT.10H,O. 

.385. 

147.07 

«           « 

Pot4i88ium  borate 

KB  0^ 

.20478. 

16.81 

Regnault.    11. 

«   diborate 

K,  B,  0,. 

.21975. 

51.47 

«             « 

Lead  borate. 

Pb  B,  O4. 

.09046. 

26.50 

«             « 

«    diborate. 

Pb  B,  0,. 

.11409. 

41.41 

«             « 

XI.   NlTBATES. 


Molec 

Name. 

Formula. 

Specific  Heat. 

Heat. 

Authority. 

Sodium  nitrate. 

Na  N  0,. 

.240. 

20.40  jAvogadro.    6. 

«            « 

« 

.27821. 

23.651  Regnault.    11. 

«            « 

« 

.2747. 

23.35  Neumann.    38. 

«            « 

« 

.256.      Fused.      1 
.257.     Crystals.   J 

21.76 
21.84 

Kopp.    34. 

«            « 

« 

.2650. 

21.52 

Schiiller.    37. 

«            « 

« 

4I3,330^430*L. 

35.10 

Person.    15. 

«            « 

« 

.3975,32o?-430?« 

33-79 

Person.  P.A.74.509 

Potassium       ni- 

trate. 

KNO,. 

.269. 

27.19 

Avogadro.    6. 

-  «            « 

« 

.23875. 

24.14 

Regnault.    11. 

«            « 

« 

.2343. 

23.69 

Neumann.    33. 

«            « 
«            « 

« 
« 

.256.   Fused.         1 
.257.  Crystals.      J 

25.88 
25.98 

Kopp.    34. 

«            « 

« 

•344.35o^435*L• 

34.78 

Person.    15. 

«            « 

« 

.33186,350^435?- 

33.55 

Person.P.A.74.509 

Sodium   potassi- 

um   nitrate. 

K  NO,.  Na  NO,. 

.235. 

43.73 

Kopp.    34. 

Ammonium    ni- 

trate. 

N  H4.  N  0,. 

455- 

3640 

Kopp.    34. 

Silver  nitrate. 

AgNO,. 

•H352. 

24.40 

Regnault    11. 

«              « 

« 

.1395. 

23.71 

Neimiann.    33. 

Strontium  « 

Sr  N,  0,. 

.1683. 

35.59 

Hermann.Gm.H.I 

«             « 

« 

.181. 

38.28 

Kopp.    34. 

Barium       « 

Ba  N,  0,. 

.1334. 

34.82 

Hermann.Gm.H.I 

«             « 

« 

.15228. 

3975 

Regnault.    11. 
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Name. 

Formula. 

Specific  Heat. 

Molec 
Heat. 

Authority. 

Barium  nitrate. 
Lead            « 

a                   « 

Ba  N,  0, 
« 

Pb  N,  0,. 

.1492. 

.145. 

"73. 
.110. 

38.94 

37.84 
38.83 

36.41 

Neumann.    83. 
Kopp.    84. 
Neumann.    83. 
Kopp.    84. 

XII.   Phosphates,  Arsenates,  and  Niobates. 


Molec 

Name. 

Formula. 

Specific  Heat. 

Heat. 

Authority. 

Sodium      meta- 

phosphate. 

Na  P  0,. 

.217. 

22.13 

Kopp.    34. 

Sodium       pyro- 

phosphate. 

Na^  P,  0^. 

.22833. 

60.74 

Regnault.     11. 

Sodium       phos- 

phate. 

a                       « 

Na,HP0,12H,0. 

« 

.454,-20.10+2^1 
.758.44°— 79"*.  J 

167.07 
278.94 

Person.    15. 

Potassium  pyro- 

phosphate. 

K,  P.  0,. 

.19102. 

63.11 

Regnault.    11. 

Potassium  phos- 

phate. 

K  H,  P  O4. 

.280. 

38.11 

Kopp.    34. 

Silver  phosphate. 

Ag,  P  0,. 

.0896. 

37.54 

Kopp.    34. 

Calcium     meta- 

phosphate. 

Ca  P,  0,. 

.19923. 

39.45 

Regnault.     11. 

Apatite. 

3  Ca,  P,  Og  Ca  CI,. 

.1787. 

186.03 

Hermann.Gm.H.I 

Lead   pyrophos- 

phate. 

Pb,  P,  0,. 

.08208. 

45.72 

Regnault.    11. 

Lead  phosphate. 

Pb,  P,  0,. 

.07982. 

64.73 

Regnault.    11. 

Potassium    met- 

• 

arseiiate. 

K  Aa  0,. 

.15631. 

25.34  Regnault.    11. 

«       arsenate. 

K  H,  As  O4. 

.175. 

3 1. 52! Kopp.    34. 

Lead           « 

Pb,  As^  0,. 

.07280. 

65.45 

Regnault.    11. 

Samarskite. 

.IOo66,beroreign. 
.096,afterignition.  J 

1 H.  Rose.      P.  A. 
1     103.323. 

« 
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XIII.  Cabbonates. 


Molec 

Name. 

Specific  Heat. 

Heat. 

Authority. 

Sodium  carb 

lon- 

ate 

Na,COr 

306. 

32.44 

Avogadro.    6. 

- 

37275. 

28.91  Regnault.    11. 

■ 

146. 

26.o8,Kopp.    34. 

Poteflsium 

K,CO,. 

237- 

32.75  Avogadro.    6. 

■ 

21623. 

29.88  Regnault.    11. 

■ 

■ 

3046. 

28.28  Neu  111  on  n.    33. 

t 

■ 

206. 

38.47K0PP.    84. 

Rubidium 

Rb,CO^ 

123- 

38,39  Kopp.    .M- 

Calcium 

CaCOr 

256. 

35.60  Crawford.    See  6. 

■ 

307. 

3a7o,Gadoiin.    See  6. 

' 

■ 

a7<»- 

27.00 
20.15 
20.91 

Dalton.  Gm.  H.  I. 

, 

, 

2091.     .Cildte.     By 

■ 

. 

3096.           -^"«- 

20.96 

■ 

■ 

2046. 

30.46 

Keumann.    4. 

■ 

195.  CJ cite.  By  cooling. 

19.50 

■ 

■ 

1966.1  Amgoniu, 

19.66 

« 

■ 

30l8.jBymix.u«. 

30.18 

■ 

■ 

303.     MaiUe. 

20.30 

Avogadro.    6. 

■ 

■ 

I94S-    cici". 

'9-45 

Sermanu.Om.H.I 

■ 

■ 

30858.    aitiui. 

30.86 

■ 

■ 

2oSjO.      AincoalU. 

20.85 

■ 

■ 

3IS8S.1m>,I.I..     Two 
30989.  J     ^•<^- 

31.58 

Repnault.    11. 

■ 

■ 

20.99 

■ 

. 

31485.  ChJk. 

21.48 

■ 

" 

2038.  1    E,lrcn.a    of  ,9 

20.38 
10.87 

Rf^giiauH.    30. 

■ 

206.     COdle.                 1 

20,60 

Kopp.    84 

10.30 

8r  C  0,. 

I44S- 

21.31 

Neumann.    4. 

. 

■ 

14483- 

31.36 

Begiinuit.    11. 

Barium 

Ba  C  0,. 

1078.   Widwitt. 

21.24 

Nfliimjinu.    4. 

■ 

. 

UO38. 

21.74 

Regnault    11. 

Lead 

PbCO,. 

0S14.   CauHiK. 

2J.?3 

Seumann.    4. 

, 

x>8i8. 

21.84 

Hem]ann,Gm.H.I 

■ 

■ 

08596.    l«pu«. 

22.95 

Regnaiilt.    11. 

■ 

■ 

0791.  Cenwile. 

21.12 

Kopp.    84. 

FerrouB 

FeCOr 

1820.      By  i^nmc.      I 
183.      Bycooli-,.           J 

21.11 

J  Neumann.    4. 

•1 

■ 

31.23 

< 

> 

"9345- 

22.44 

Re^iault.    11. 

• 

166.     Vayl-puw. 

Kopp.    84. 
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Name. 

Formula. 

Specific  Heat. 

Molec 
Heat. 

Authority. 

Zinc  carbonate. 
Dolomite. 

Zn  C  0,. 

« 

(Mg  Ca)  C  0,. 

.17 1 2.By  mixture. 
.161.    By  cooling.. 
.2179.                    1 

2143 
20.16 

• 
\  Neumann.    4. 

■ 

a 

« 

.2137. 

.2270.  Bitter  spar. 

Neumann.    4. 

«t 

.2168.  Gurhofian.  • 

. 

« 

Ankerit€. 

(MgCaFe)COj. 

.2 1 743'^^T^^P^^'^ 
.206.    Bitter  spar. 

.1963. 

1 

Rcgnault.     11. 
Kopp.    34. 
Neumann.    4. 

XIV.  Silicates. 


• 

Name. 

Formula. 

Specific  Heat. 

Molec 
Heat. 

Authority. 

Glass. 

.1900.  Flint  glass. 

1 

Dalton.  Gm.  H  I. 

a 

.1770,  o®-ioo®.l 
.1^.  o**-3oo^J 

1  , 
1  1 

a 

|Dulong<fe  Petit.  1 

« 

.19768. 

Regnault.    7. 

«    Glass  tears. 

.1923.   Hard.        1 
.1937.  Annealed.. 

Regnault.    13. 

a            «          « 

Zircon. 

Zr  0,.  Si  0,. 

.14588. 

26.50  Regnault.    11. 

« 

« 

.132 

2397  Kopp.    34. 

Chrysolite. 

(MgO.FeO),.SiO,. 

.2056. 

Neumann.    4. 

« 

« 

.189. 

Kopp.    34. 

Pyropo. 

.1949. 

Neumann.    33. 

Topaz. 

.2017. 

Neumann.    4. 

Dioptase. 

Cu  Si  0,.  H,  0. 

.182. 

28.66  Kopp.    34. 

Wollastonite. 

Ca  Si  0,. 

.178. 

20.65  Kopp.    34. 

Albite. 

.1961. 

Neumann.     4. 

« 

.190. 

Kopp.    34. 

Orthoclase  (Fel- 

spar). 
«           « 

.1911.                    1 
.1861.  Adularia.   J 

Neumann.     4. 

a                a 

.183. 

Kopp.    34. 

Labradorite. 

.1926. 

Neumann.    4. 

Hornblende. 

.1976.   From  twol 
.1958.    localities.  J 

Neumann.    4. 

« 

Tremolite. 

.2070. 

Neumann.    4. 

Actinolite. 

.2046. 

a                  « 

Augite. 

.1938. 

«                  « 

Diopside. 

Ca  Si  0,.  Mg  Si  0,. 

.1906. 

41.17 

«                  « 

n 

« 

.186. 

40.17 

Kopp.    34. 

Zoisite. 

.1940. 

Neumann.    4. 

Gadolinite. 

.I38.Befofelgnltloo| 
.I28.After        "        J 

rH.Roee.P.A.  103. 
p.  316  &  818. 

« 
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XV.    Alloys. 


Molec 

Name. 

Formula. 

Specific  Heat. 

Heat. 

Authority. 

Lead  and  mercu- 

ry- 

Hg  Fb. 

.03234. 

13.16 

Regnault.    11. 

Lead  and 

anti- 

mony. 

Sb   Pb. 

.03883. 

12.78 

a              « 

Lead    and 

bis- 

muth. 

Bi,  Pb,. 

.0350.    L.  melted. 

51.03 

Person. P.  A.76.426. 

Lead    and 

tin. 

Sn    Pb. 

.04039. 

13.13 

Regnault.    11. 

a             « 

Sn,  Pb. 

.04461. 

19.76 

a               « 

Mercury  « 

Sn  Hg. 

.04172. 

13.27 

«               « 

«         « 

Sn,  Hg. 

.04563. 

19.89 

«               « 

Bismuth  « 

Sn    Bi. 

•03987. 

13.08 

a               « 

«            a 

Sn,   Bi. 

.04415. 

19.69 

a                 « 

«            a 
«t            a 

Si 

« 

Sn,  Bi,. 

« 

•'^52.U.„dted, 
.0456.. 

71.14 
7 1  •77 

Person.  P.  A.  76. 
426. 

Brass. 

.09391. 

Regnault.    7. 

Cymbal  metal. 

a               « 

.0858.  BritUe. 
X>862.  Soft. 

Regnault.    13. 

German   silver. 

.0944. 

Weber.  P.  A.  146. 

257. 

Lead,     tin, 

bis- 

1 

muth. 

Pb  Sn,  Bi. 

.04012. 

26.20 

Regnault.    11. 

«           « 

Pb  Sn,  Bi,. 

.03785. 

32.66 

Regnault.    11. 

«           « 

Pb,  Sn,  Bi,, 

.046.  Hs^'-aao'*- 

60.10 

Person.    15. 

«           « 

« 

« 

.0412.1      ,  _. 

^          L.  melted. 
.0432.  J 

53.81 
56.42 

J  Person.     P.    A. 
1    76.  426. 

a              « 

Pb,  Sn,  Bi,. 

.049.   I2*-50*. 

94.57 

• 

«              « 

« 

.060.   I4*'-8o*».   1 

_  -         ^%       ^  ^\ 

115.80 

Person.    15. 

«              a 

« 

.047.107^-136^ 

90.71 

«              « 

« 

.036.136^-300^] 

69:48 

«              « 

« 

■^   ^     L  melted. 
.0392.  J 

74.30 
75.66 

J  Person.  P.  A.  76. 
1    426. 

Antimony, 

bis- 

muth,  tin 

■ 

Sb  Bi  Sn,. 

.04564. 

25.92 

Regnault    11. 

Antimony, 

bis- 

muth,  tin, 

zinc. 

Sb  Bi  Sn,  Zn,. 

.05479. 

38.32 

«           « 

Copper,     tin,  "j 
zinc.       [ 

83.6   per   cent. 
Cu;     8.833  Sn; 

.0879.  At  first. 

]  Mallet. P.M.  (8). 

«          « 

« 

7.61  Zn. 

• 

0848.  ^s^isf  ^ 

23.  144. 
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XVI.  Cyanides. 


Name. 

Formula. 

Specific  Heat. 

Molec 
Heat. 

Authority. 

Mercuric      cya- 

nide. 

Hg  Cy,. 

.100. 

25.00 

Kopp.    34. 

Potafisium     zinc 

cyanide. 

(K  Cy),  Zn  Cy,. 

.241. 

59.62 

«            « 

«   ferrocyanide.  K4  Cy,  Fe.  3H,  0. 

.280. 

118.27 

«            « 

«   ferricyanide. 

K,  Cy,  Fe. 

.233. 

76.73 

tt            « 

XVII.  Hydrocarbons. 


'Molec 

Name. 

Formula. 

Specific  Heat. 

Heat. 

Authority. 

Benzol. 

CgHg. 

475. 

37.05 

Delari  ve  &  Marcet. 

tt 

tt 

.3999.  5<>-io.^          1 

31.19 

f                       [10. 

« 

tt 

.3865.  io°-i5.« 

30.15 

Regnault.  13. 

tt 

tt 

.3932.  I5^-20.«          J 

30.67 

» 

« 

« 

.450,  i9*»-46.* 

35.10 

Kopp.    16. 

« 

« 

.5250.  3*'32-4«6i     .  1 

40.95 

«                 1 

« 

.5257,  4^-5!'22 

41.00 

Winkelmann.  44. 

tt 

tt 

.5272,i7.°65-i8.°89. 

41.12 

« 

« 

.5296,i7.°95-i9.*'o6. 

4i.3> 

• 

Naphthaline. 

Cio  Hj. 

.32075,0.^     |g 
.3249,20:60?  J 

41.06 

* 

« 

tt 

41.59 

Alluard.    A.     C. 

« 

« 

.41 76,80?!  30?  L. 

53.45 

iPhys.X3).  67.438. 

Oil  of  citron. 

C,o  Hi,. 

.4879.                      1 

66.35 

» 

«     «      tt 

tt 

.4489.5'*-io.*'l 

• 

61.05 

f    _ 

Itegnault.    13. 

«     «      « 

« 

.4424, 1 0^-15? 

* 

60.17 

«     «       tt 

« 

.4501.1 5*»-20?  J 

* 

61.21 

. 

«     «       tt 

« 

.50233. 

68.32  Favre  and  Silber- 

mann.C.R.23.411. 

«     «   orange. 

a 

.4886. 

66.45 

Regnault     13. 

«     «  jumper. 

« 

■4770. 

64.87 

«             « 

Camphilene. 

« 

.4518. 

61.44 

a                 « 

Terebilene. 

« 

.4580. 

62.28 

«                 « 

Terebene. 

« 

.4656.                      ^ 

63.32 

F 

« 

tt 

.4154,  5°-io.^ 

56.49 

«                 ■ 

« 

a 

.4156.10^-15? 

• 

* 

56.52 

tt 

« 

.4267,1 5*»-20?  J 

58.03 

.^ 

« 

« 

.52409. 

71.28 

Favre  and  Silber- 
mann.C.IL23.411. 
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Molec 

Name. 

Formula. 

Specific  Heat. 

Heat. 

Authority. 

Oil  of  turpentine. 

Cjo  Hig. 

4880. 

66.37 

Kirwan.  Gm.  H.  I. 

«    «        « 

.4620. 

62.83 

Despretz.       « 

«     «           a 

42593. 

57.93  Regnault.  8.    [10. 

«     a           « 

488. 

66.37 

De]arive&  Marcet 

«     «           « 

• 

4672. 

63.54  Regnault.    13. 

«     «           « 

.46727. 

63.55'Favre  and  Silber- 

mann.  J.  6.  78. 

«      a           « 

.4517.)        * 
4318.) 

6143 

(Schnidaritsch. 
1  Wien.Ak.38.39. 

«      «           « 

58.72 

«      «           « 

.440. 

59.84 

Pape.    29. 

«     «           « 
«      «           a 

.4393.  m.  of4. 
.4087,  m.  of  12. 

59-74 
55.S8 

Neumann.    88. 

«      «            « 

46842116,40.** 

63.71 

» 

«      «            « 

" 

.52421905,80.** 

71.29 

Him.  J.  20. 56. 

«      «           « 

.57117195,120? 

I  77.68 

a      a           « 

.61257810,160? 

;  83.31 

. 

«     a           « 

.4321. 

58.76 

Pfaundler.    A.   C. 

Petrolene. 

.4684.               1 

f  Phys.  (4).  22.58. 

« 

432i,5**-io.*'^ 

Regnault.    18. 
[10. 

(( 

.4325.io''-i5? 

« 

.4342.i5°-2o?J  J 

Naphtha. 

.493. 

Delarive  &  Marcet. 

« 
« 

'^^^'  2  samples 
419.  J 

Kopp.    34. 

Paraffin. 

.683,  m.  of  3. 

Bolley.J.F.P.103. 
481. 

XVIII.   Compounds  Containing  C,  H,  and  O. 


Name. 

Formula. 

Specific  Heat. 

Molec 
Heat. 

Authority. 

Methyl  alcohol. 

N                      « 

«                a 

IT                          « 

C  H,  0. 

a 

« 
« 

.5901.  5**-Io^  1 
.5868,  Io*-I5^ 

.6009,  15®-20®.j 

.613,  m  of  2. 

18.88 

18.77 
19.23 
19.61 

Regnault.    13. 

Andrews.    C.  S.  J. 
1.  27. 

«                          « 
«                          « 

« 

.625,  23**-43^ 
.67127. 

20.00 
2148 

Kopp.    16. 
Favre  and  Silber- 

mann.  C.  R.  23. 

411. 

«                          « 

« 

.58325. 

18.66 

Duprd.    P.  A.  148. 
236. 

Ethyl          « 

C,  Hg  0. 

.6620. 

3045, 

Despretz.  Gm.H.  I. 
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1 

Molec 

Name. 

FormuU. 

Specific  Heat. 

Heat. 

Authority. 

Ethyl 

alcohol. 

C,  H.  0. 

.632. 

29.07 

Delarive  and  Mar- 
cet.    10. 

« 

« 

« 

.5987.  5**-io*- 

27.54 

» 

« 

« 

« 

.6017.  io**-i5^ 

27.68 

Regnault.    18. 

« 

« 

« 

.6148.  I5*'-20^ 

28.28 

.           . 

« 

« 

« 

.617. 

28.38 

Andrews.  C.  8.  J. 
1.  27. 

« 

« 

« 

•^>5.23M3^ 

28.29 

Kopp.    16. 

« 

« 

« 

.6438. 

29.01 

Fnvre  and  Silber- 
mann.  J.  6.  78. 

« 

« 

« 

.64490. 

29.66 

Favre  and  Silber- 
mann.  C.  R.  23. 
411. 

c 

« 

« 

.6219. 

28.61 

Schnidaritsch. 
Fortfich.d.Ph}-8. 
15.  8G2. 

c 

« 

« 

.5748. 

2644 

Neumann.    33. 

• 

« 

« 

.59167637.40"* 

27.22 

• 

« 

« 

« 

.71125991.80? 

32.71 

« 

« 

« 

•             ^  ^  ^     •          • 

.85941613.120® 

39-53 

Him.  J.  20.  56. 

« 

« 

« 

.1.11389145.160® 

51.23 

« 

« 

« 

.580,  o^ 

27.68 

Jamin  &.  Amaiiry. 
C.  R.  70. 1287. 

« 

« 

« 

.60430. 

27.79 

Dupr^&Page.  88. 

« 

• 

« 

.58081.  3:»82-4*!99.     1 

26.72 

r 

« 

« 

« 

.57961,4^49-5*^67. 

26.66 

\ 

« 

« 

« 

.60004,  16°  33-17^36. 

27.60 

• 

« 

« 

.60254,  i6:'6i-i7°73. 

27.72 

.  Winkelmann.44 

« 

« 

« 

.62281,  27°  29-28*  32. 

28.65 

« 

« 

« 

.62219.  27 :» 23-28  *!o3. 

28.62 

fC 

« 

« 

.62307.  27*35-28*  18. 

28.66 

Amyl 

« 

C,  H„  0. 

.564.  26*-44*. 

50.63 

Kopp.    16. 

« 

« 

« 

.58728. 

51.68 

Favre  and  Silber- 
mann.  G.  R.  23. 
411. 

Cetyl 

« 

Cif  H,4  0. 

.51600. 

124.87 

Favre  and  Silber- 
mann.  G.  R.  28. 
411. 

Ethyl  oxide. 

C,  H,o  0. 

.5200. 

3848 

De6prets.Gm.H.  I. 

« 

« 

« 

.550. 

40.70 

Delarive  and  Mar- 
cet    10. 

« 

« 

« 

.5207.  5*'-io'*. 

38.53 

' 

« 

« 

« 

.51 58,10*-!  5*. 

38.17 

Regnault    18. 

« 

« 

« 

.51 57.1 5*^-20*. 

38.16 

>                    '■» 

« 

« 

« 

.517. 

38.26 

Andrews.  C.  8.  J. 
1.  27. 
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Molec 

Name. 

Formula. 

Specific  Heat. 

Heat. 

Authority. 

Ethyl  oxide. 

C,  H,o  0. 

.50342. 

37.25 

Favre  and  Silber- 
mann.  C.  E.  23. 
411. 

«                      N 

« 

.61965067. 40? 

45.85 

' 

«                      « 
fC                      « 

« 

.66128878.70? 
.71586594.100?! 

48.93 
52.97 

Him.  J.  20.  66. 

«                      « 

« 

.79512984,130? 

58.83 

Amyl       « 

C„  H„  0. 

.52117. 

82.34 

Favre  and  Silber- 
mann.  C.  R.  28. 
411. 

Formic  acid. 

CH,  Or 

.536.  25M5^ 

24.66 

Kopp.    16. 

«               n 

« 

.60401. 

• 

27.78 

Favre  and  Silber- 
mann.  C.  R.  23. 
411. 

Acetic      « 

C,  H,  0,. 

.4587.  5''-Io^ ' 

27.52 

» 

«           « 

« 

.4599. 10^-15^ 

27.59 

Regnault.    18. 

«           « 

« 

.4618,  l5**-20*'. 

27.71 

k 

«           « 

« 

.509.  24M5^ 

30.54 

Kopp.    16. 

«           « 

« 

.50822. 

3049 

Favre  and  Silber- 
mann.  C.  R.  23. 
411. 

Butyric  acid. 

C,  Hs  Or 

.503.  21M5*'. 

44.26 

Kopp.    16. 

«           « 

« 

.41420. 

36.45 

Favre  and  Silber- 
mann.  C.  E.  23. 

411.* 

Valeric    « 

C,  H„  0,. 

47857. 

58.81 

Favre  and  Silber- 
mann.  C.  R.  23. 
411. 

Ethyl  formate. 

C,  H.  Or 

.513.  2o»-39«. 

37.96 

Kopp.    16. 

«             « 

« 

.485,  m.  of  3. 

36.29! Andrews.  C.  8.  J. 

1.  27. 

Methyl  acetate. 

C,  H,  0,. 

.507.  2I*»-4I^ 

37.52 

Kopp.    16. 

Ethyl       « 

C,  H,  Or 

.496,  21M50. 

43.65 

«          « 

«           « 

m 

.474,  m.  of  2. 

41.71 

Andrews.  C.  8.  J. 
1.  27. 

«           « 

« 

48344. 

42.54 

Favre  and  Silber^ 
mann.  J.  6.  78. 

Methyl  but3nrate. 

C,  H,o  Oy 

.487.  2iM5^ 

49.67 

Kopp.    16. 

«             « 

« 

.49176. 

50.16 

Favre  and  8ilber- 
mann.   J.  6.  78. 

Methyl  valerate. 

Q  H„  0,. 

.491.  2i**-45**. 

56.96 

Kopp.    16. 

Ethyl  oxalate. 

C|  H,g  O4. 

4629,  5*-io.*»  1 

67.58 

» 

«           « 

« 

.4521.10^-15.** 

66.01 

Regnault.    13. 

«           « 

« 

4554.iS*'-2o.*»J 

66.49 

k 

«             c 

« 

457. 

66.72 

Andrews.  C  8.  J. 
1.  27. 

Acetone. 

C,H.O. 

.530,  20»-4I.* 

30.74 

Kopp.    16. 
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Molec 

Name. 

Formula. 

Specific  Heat. 

Heat. 

Authority. 

Succinic  acid. 

C4  H,  0,. 

.313. 

36.93  Kopp.    84. 

TartAric     « 

C,  H,  0.. 

.288. 

43.20 

«            « 

Racemic    « 

C4  H,  0,.  H,  0. 

.319. 

53.59 

a               ic 

Cane  sugar. 

Cu  Ha  Oy. 

.301.   CrystalHzed.  '102.94 

«               « 

«         « 

a 

.342.   Amorphoui.    'I16.96 

«               « 

Mannite. 

Cf  Hi4  Og. 

.324. 

58.97 

«               « 

Olive  oil. 

.504. 

Delarive  db  Marcet. 
10. 

Beeswax. 

.39.-20°  10-1-2°) 

' 

a 

.52.  6°-26.° 

« 

.79.  26°-42.°      ■ 

-  Person.    15- 

« 

.72.  42°-58.° 

« 

.54.  66°-io2.°  J 

l                    [176. 

Sperm  oil. 

.45838. 

Joule.  P.M.  (3).  31. 

Milk. 

.847.1 
780.. 

(Fleischmann.  C. 
t  S.  J.  (2).  13.  278. 

Cream. 

XIX.  Salts  of  Organic  Acids. 


Molec 

Name. 

Formula. 

Specific  Heat. 

Heat. 

Authority. 

Barium  formate. 

Ba  C,  H,  0,. 

.143. 

32.46 

Kopp.^  34. 

Potassium    qua- 

droxalate. 

KH,C4  0,.2H,0. 

.283. 

71.91 

«            « 

«  oxalate.  Neu- 

tral. 

K,  C,  0,.  H,  0. 

.236. 

4347 

«            c 

«  tartrate.  Acid. 

K.  H.  ('4  XI4  Of. 

.257. 

48.34 

«            « 

Seignette  salt. 

KNaC4HA.4H,0. 

.328. 

108.27 

«            « 

Calcium  malate. 

Acid. 

CaC^HjOj.  4H,0. 

.338. 

82.81 

«            « 

XX.  MiscELLAXEors  Organic  Compounds. 


Name. 


Formula. 


Nitrobenzol. 


<( 


Mercaptan. 
« 


C,  H,  N  0,. 


n 


C,  Hj  S. 


Molec  j 
Specific  Heat.     Heat.! 


Authority. 


.3524,  5°-io.° 
.3478,  io°-i5.*= 
.3499, 1 5°-20.°  J 

.4715.  5°-io.°  ' 
.4653.  io°-i5.° 

4772,  I5°-20,° 


43.34! 
42.78' 

43.04 
29.23 

28.85 
29.59! 


Regnault    13. 


Begnault.    18. 
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Name. 

• 

Formula. 

Specific  Heat. 

Molec 
Heat. 

Authority. 

Allyl    sulphocy- 

C,  Hj  N  S. 

.432.  23*'-48.* 

42.77 

Kopp.     16. 

anide. 

Ethyl  bromide. 
«            « 

C,  Hj  Br. 

« 

.2164.  5**-io.* 
.2135.10^-15.° 

23.59 
23.27 

Rcgnault.    18. 

«            « 

K 

.2i53,i5°-2o.«J 

23.47 

B 

«     iodide. 

C,  H,  I. 

.i587.5°-io.°]] 

24.76 

f 

«            a 

tt 

.1584.10°-!  5.° 

24.71 

«            « 
a            « 

.i584,i5°-2o.°J 

24.71 
24.55 

<  Regnault.    18. 

«            K 

« 

.i556.io°-i5.° 
.i569.i5«-2o.«J 

24.27 

«            « 

« 

24.48 

Ik 

XXI.    Aqueous  Solxttions.* 


Solution. 

Specific  Heat. 

Authority. 

Hydrogen  chloride. 

H  CI  +  6.25  aq. 

.6687.   ] 

«  •  «  12f)0  « 

.7881. 

«       a      25      « 
«      «     50      « 

.8787. 
.9336. 

p 

^larigtiac.    42. 

«      a    100     « 

.9650. 

«      «    200     « 

.9835.    J 

«      «     10     « 

•749.      1 

f 

«      «     20     « 

.855. 

«      «     50     « 

.932. 

> 

Thomsen.  P.  A.  142.  337. 

«       a    100      « 

.946. 

«      «   200     « 

.979.      ^ 

> 

Sodium  chloride. 

5  per  cent  solution. 

.9306.    ' 

» 

10         «               « 

.8909. 

15         «                « 

.8606. 

20         «               « 

.8690. 

2.1           «                   m 

.8079. 

- 

Schuller.    37. 

30           «                  « 

.7897. 

33.6      «                « 

.7752. 

a3       «            « 

.77.13.    J 

k 

*  For  the  specific  heat  of  solutions  of  mixed  salts,  see  Wiukelmann,  P.  A.  149.  493. 

36 


46 


SPECIFIC  HEAT  TABLES. 


Solution. 

Specific  Heat. 

Authority. 

■ 

Na  a  +  12.5  aq. 

.8100.    ' 

^ 

«      «  25       « 

.8760. 

«      «  50       « 

.9280. 

^ 

Marignac.    42. 

a      «100      « 

.9596. 

«      «2()0       « 

.9782.    . 

«      «  10       « 

.791.     ^ 

" 

«      «  20       « 

.863. 

«      «  30       « 

.895. 

>- 

Tliomsen.  P. A.  142.  337. 

«      «  50      « 

.931. 

«      «100      *c 

.962. 

«      «200       « 

.978.      > 

• 

100  parte  water  to  29.215  salt. 

.8018.   1 

Andrews.  P.  M.  (3).  36. 

«           «             «  14.G07     « 

.8671.   J 

515. 

3.00  per  cent,  solution. 

.9638.    ^ 

' 

5.15         «                 « 

.9449. 

11.05         «                 « 

.8925. 

K 

Winkelmann.P.A.149. 1. 

17.12         « 

.8526. 

26.03         «                « 

.8072.    ) 

k 

Potassium  chloride. 

4  per  cent,  solution. 

.9558.   ^ 

» 

8        « 

.9140. 

• 

12        «                « 

.8876. 

16        <                « 

.8503. 

20        «                « 

.819s. 

► 

Schuller.    87. 

24        «                « 

•7935- 

28        «                « 

.7680. 

* 

82        «                « 

.7486.    J 

h 

K  a  +  15  aq. 

.761.     ' 

► 

«     N    30  « 

.850. 

«      a    50   « 

.904. 

N 

Tliomsen.  P.  A.  142.  337. 

«       «100    a 

.948. 

«      «200  « 

•970. 

t 

3.04  per  cent,  solution. 

.9625.  ' 

f 

4.22         «                 « 

.9500. 

5.58          <                 « 

.9341. 

8.77         «                 « 

.9041. 

11.60         «                 « 

N 

Winkelmann.      P.    A. 

15.60         «                « 

.8448. 

149.  1. 

20.20         «                 « 

.8078. 

25.20         «                 « 

.7760. 

• 

29.40         «                « 

.7529.   . 

h 

SPECIFIC  HEAT  TABLES. 


Solution. 

Specific  Heat. 

Authority. 

Ammonium  chloriile. 

10  per  cent,  solution. 

.9100. 

SO        > 

.8403. 

30        1 

7946. 

Schailer.    37. 

37 

.7644. 

NH.  CI  +  -.r.  nq. 

760. 

•        •■    10    •■ 

.778. 

■    25    ' 

.881. 

Thomsen.     P.  A.  142. 

f    50    - 

■937- 

337. 

.      -  ino  . 

.966. 

.       .  200   . 

.982. 

3.03  per  cent,  solution. 

.964s. 

5.71 

-9341. 

0.08        .. 

8997. 

WinkeImann.P.A.149.1. 

i4.ro     . 

3574. 

25.00 

8003. 

Calcium  chloride. 

Ca  CI,  +  200  aq. 

9S7- 

Thomgen.    P.A.  142.  337. 

Barium  chloride, 

Bna,  +  200  aq. 

931. 

ThomBen.    P.  A.  142.  837. 

PoULssium  Uromido. 

K  Br  +  3X)  «q. 

962. 

Thomwn.    P.  A.  142.  887. 

Ammonium  bromide. 

NH,  Br  +  200  aq. 

968. 

ThomHcn.     P.A.  142.337. 

Sodium  iodide. 

10  per  cent,  solution. 

9'35- 

20       * 
30        . 

8408. 

7811. 

SchOIIer.    37. 

40        .     ' 

7343- 

Na  r  +  200  nq. 

954- 

TliomHen.  P.  A.  142.  337. 

Fotassium  iodide. 

KH-  20rt  aq. 

9SO. 

Thomsen.  P.  A.  142.  337. 

Ammonium  iiKliilo. 

NH,  1  +  200  iiq. 

963- 

ThomBen.   PA.  142.  337. 

Sodium  hydrate. 

Na.  HO  +  7.5  nq. 

847. 

«    15    - 

878. 

■  .30    « 

■  m     50    - 

9'9- 
.941. 

Thomaen.  P.  A.  142.  837. 

.       .100  . 

968. 

.  200    . 

983. 
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Solution. 

Specific  Heat. 

Authority. 

Potassium  hydrate. 

K  H  0  -f  30  aq. 

.876. 

p 

tt         «  50  « 

.916. 
•954. 

tt         ttlOO  « 

Thomsen.  P.A.  142.  337. 

«         «  200  « 

•975- 

• 

Ammonium  hydrate. 

NH,.  HO  +  30  aq. 

.997. 

«           tt    50  « 

.999. 

Thomsen.  P.  A.  142.  337. 

«           «  KX)  « 

.999. 

• 

Sulphuric  acid.* 

1 

H,  SO4    +    4  aq. 

.545.     " 

■ 

/• 

tt           «     9    « 

.700. 

«           «     «     « 

.701. 

«           «    19    « 

.821. 

ff           «    49    « 

.918. 

> 

^  Tliomsen.  P.A.  142.  337. 

tt           «     «      « 

.919. 

«           «    99    « 

.956. 

«           « 199    « 

.977.     ^ 

V 

Nitric  acid. 

H  NO,   -f   10  aq. 

.768.     ^ 

r 

«          «    20    «< 

.849- 

• 

tt          «    50   « 

.930- 

> 

<  Thomsen.  P.A.  142.  337. 

«          «  100    « 

.963. 

' 

«          «  200    « 

.982.     ^ 

<, 

Sodium  sulphate. 

• 

/• 

10  per  cent,  solution. 

.92 53-  ^ 

' 

15         «               « 

.8959. 

20         «               « 

.8704. 

► 

<  Schuller.    37. 

25         «               « 

.8523. 

80         «               « 

.8320. 

40         «               «« 

.8074.  ^ 

^ 
f 

Na,  SO4  +  50  aq. 

.8890.  ^ 

«            «  100    a 

«          «  2<X)    « 

.9345.    I 
.9625.    1 

\  Marignac.    42. 

«          «400    « 

.9815.  J 

>w 

Na,  SO4  +  05  aq. 

.892.     ^ 

f 

«         «  KX)    « 

.920.     L 

{  Thomsen.  P.A.  142.  a37. 

n         «  200    « 

.955.    J 

I 

♦  Compare  in  Table  number  V. 
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SpeciBc  Heat. 

Authority. 

Sodiuni  hydrogen  siilphate. 

Xft  H  SO.  +   25  aq. 

8683.  ^ 

r 

■                    •!       OO     0 

9146.    1 

.  100  . 

9+97.    f 

■;  Marignac.    42. 

»  200   . 

97'9-  J 

I 

Potassium  sulphate. 

K,  SO,  +  200  aq. 

940. 

Thomsen.  P.  A.  142.  337. 

{>'H,),  SO,  +   30  aq. 

820.     1 

c 

.    SO    " 

871.      1 

-  100   . 

924.      f 

<  Tliom8eii.P.A.142.337. 

.       «aio  - 

959.     J 

I 

Forroud  sulphate. 

F..>  .S(.).  +  2O0  nq. 

951. 

Thomsen.  P.  A.  142.  337. 

Copper  aiilphiite. 

Cu  SO,  +  200  ftq. 

953- 

Thomsen.  P.  A.  142.  837. 

Zinc  sulphate. 

Zii  SO.  +  200  aq. 

947. 

ThomBcn.  P.  A.  142.  337. 

Magnesium  siilphale. 

Mg  SO,  +  20  aq. 

744— .745-  'I 

r 

.    50    - 
.         .100   « 

■8SS— -859-    I 
.917.              1 

I  TliomBen.  P.A,  142. 337. 

.200    . 

.952.             ) 

I 

Sodium  nitrate. 

10  per  cent.  eolutioQ. 

.9320.  ' 

20        - 

.8768. 

30        .               •> 

.8341. 

-,  Schiiller.    87. 

40       ■               ■ 

-7998. 

50        « 

.7673. 

I 

100  parts  water  to  42,-19  of  salt. 
.    21.245       . 

.7838.  1 

1  Andrews.  P.  M.  (3).  36. 

.    10.022       " 

.9' 31-     1 

Ntt  NO,  +  10  aq. 

.765.  ■ 

f 

.  2.5  « 

.863. 

.  50  . 

.918, 

J  Thoimen. PA.  142.337. 

.100  . 

.950. 

■  200. 

■m-   ) 

L 
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Solution. 


8.03  per  cent,  solution. 

3.73 

4.81 

5.62 

8.40 
11.36 
16.64 
19.19 
25.03 
31.29 
40.06 
49.98 
57.97 
70.09 


« 
« 

a 

« 
a 

N 
N 
« 
N 
« 

a 
« 


« 
« 
« 
« 
« 
« 
tt 
« 

« 
« 
a 
a 


Specific  Heat. 


Authority, 


Winkelmann.  P.  A.  149. 
1. 


Potassium  nitrate. 

10  per  cent,  solution. 
20        «  « 

30        «  « 

K  NO,  +   25  aq. 
(c  «    50  u 

«        «  loo  « 

«         «  200  « 

100  parts  water  to  25.29  of  salt. 

«  «  « 12.645        « 

«  «  «   6.322        « 

3.05  per  cent,  solution. 


i.. 


I 
I 


Schuller.    37. 


Tliomsen.  P.A.  142. 307. 


Aiabouti89  <  Andrews.P.M.(3).36.514 


I 


4.15 

5.62 

8.40 

11.11 

15.31 

19.80 


« 

« 
(t 


« 

n 
« 


Amine inium  nitrate. 

NH,  NOj  -f    5aq. 
«  «  20  « 

«  «  50  « 

«  «100  « 

3.04  per  cent,  solution. 
10.01        «  u 

2«).(X)        «  « 

30.00        «  « 

40.00        «  « 

Barium   nitrate. 

Ba  N,0,  +  200  aq. 


<  Winkelmann.  P.A.140.1 


Thomsen.  P.A.  142.  337. 


.7227. 


■933- 


\Vinkelmann.P.A.140.1. 


Tliomsen.  P.  A.  142.  337. 
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Solution. 

Specific   Heat. 

Authority. 

Lead  nitrate. 

Pb  N  A  +  200  aq. 

a            «        «      tt 

.919. 
.920. 

Thomsen.  P.A.  142.  337. 

Sodium    carbonate. 

Na,  CO,  +  50  aq. 
«         «100    « 
«         «200    « 

.896.  y 

•933-      \ 
.958.     J 

Thomsen.  P.A.  142.  337. 

Sodium  acetate. 

Na  Cj  H,  Oj  +  20  aq. 
«             «   50   « 

a                «100    « 

«             «  200    « 

.884.     ^ 
.938. 
.965. 
.983.     ^ 

*• 

Thomsen.  P.A.  142.  337. 

Cane  sugar. 

C„  Ha  Oa  +  25  aq. 
«          M    50    tt       . 
«          «  100    « 
«          «(200    « 
«          «  400    « 

.7558. 

.8425. 
.9091. 

.9500. 
.9742.    . 

t 

'  Mariguac.    42. 

Tartaric  acid. 

C4  He  0,  +  10  aq. 
«          «    25    « 
tt         «   50    « 
«          ttlOO    « 
tt          «200    « 

.745. 
.856. 

.911. 

.952. 

.975.     . 

* 

Thomsen.  P.  A.  142. 337. 

XXII.    Solutions  in  Carbon  Disulphide. 


Solution. 

Specific  Heat. 

Authority. 

Bromine. 

Br  +  C  S,. 

.174. 

Marignac.    42. 

Iodine. 

I  +  10  C  S,. 
«    cc    20     « 

.219.     1 
.228.     J 

Marignac.    42. 

Sulphur. 

S  +  C  S,. 
«    «    2CS,. 
«    «    4    (1 
«    « 10   « 

.229. 
.232. 
.232. 

.235.     . 

• 

'  Marignac.    42. 

V 
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Solution. 

Specific  Heat. 

Authority. 

Phosphorus. 

«    «  }    « 
«    «  1    « 
0    «  2    « 
«    fi  4    « 

.219. 
.222. 
.225. 
.229. 

2295-   . 

1 

'  Mariguac.    42. 

XXIII.    Liquid  Mixtures. 


Mixture. 

1 
Specific  Heat. 

Authority. 

Methyl  alcohol  and  water. 

10  per  cent,  of  C  H^  0. 

.98582.' 

r 

20       «          «        « 

.95914. 

80       «          «        « 

.92658. 

• 

40       «          «        « 

.89219. 

50       «          «        « 

.84645. 

* 

^  Duprg.  P.  A.  148.  236. 

60        «           a         « 

.80177. 

70       «          «        « 

.75500- 

« 

80       «          «        « 

.69999. 

90       «          «        « 

.64282.  ^ 

k 

Ethyl  alcohol  and  water. 

1  volume  alcohol  +  9  vol.  aq. 

.9897.   ' 

r 

2       «           «         «  8    «      « 

.9835. 

80           0         tt  7    «      « 

.9732. 

• 

4       «           «         «  6    «      « 

.9482. 

5       «           «         «  5    «      « 

.9230. 

» 

Schnidaritach .  Wien  Ak. 

6       «           «         «  4    u      « 

.8456. 

38.  39. 

7        0           «         «  3    «      « 

.8198. 

8       «           «         <c  2    «      « 

.7784. 

9       «           «         «  1    «      « 

.7178.   J 

8.4  per  cent,  of  C,  Hj  0. 

1.060.   ' 

17        «         «         « 

1.065. 

25          «            a           « 
34          «            «           a 

1.055. 

1.030. 

.940. 

.o«. 

Jamin  k  Amaury.  C.  R. 

50        «          «         « 

70. 1237. 

67          «            a           « 

.840. 

84       «         «         c( 

•720.    ^ 

k 
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Mixture, 


6  per  cent,  of  alcohol. 
10 


20 

30 

36 

40 

45 

50 

CO 

70 

80 

90 

14.1K) 

20.00 

22.56 

28.56 

a').32 

44.4.5 
49.46 
4'.).93 
54.09 
54.4.5 
58.17 
73.1H} 
83.00 


« 
« 
« 
« 

o 
« 
o 
o 
« 
« 
« 
o 
« 
(f 
tt 
« 
a 
a 
a 
tt 
a 


« 
« 

« 
a 

« 
« 
« 
« 
tt 
tt 
« 
« 
« 
« 
« 
« 
tt 
« 
« 
tt 
« 
« 


10  per  cent,  of  alcohol. 
20       «  « 


30 

« 

40 

« 

50 

« 

60 

« 

70 

« 

80 

« 

90 

« 

Alcohol  and  benzol. 

20.43  per  cent,  of  alcohol. 
24.4.5 


32.54 

48.74 
57.85 
66.89 
80.15 


« 

« 

tt 
tt 

« 

« 


« 

« 
« 
« 


Specific  Heat. 


1. 01502 

1.03576 

1 .04362 

1 .02602 

.99900 

.96805 

.94192 

.90633 

.84332 

.78445 
.71690 

.65764 
1. 039 1. 
1 .0456. 
1 .0436. 
1.0354. 
1.0076. 

.9610. 

.9162. 

.9096. 

.8826. 

.8793. 
.8590. 

'7771- 
.7168. 

1.0268. 
1.0401. 
1. 0106. 

.9726. 

.9061. 

.8446. 

.7813. 

.7116. 

.6448. 


25* 


Authority. 


Dupr6  and  Page.    38. 


Schiiller.    See  39. 


o^ 


.5022. 
.5112. 
.5268. 

.5465. 
.5565. 

.5668. 

j  .5862.   J 


Winkelmann.    44. 


Schuller.    See  39. 
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Mixture. 

Specific  Heat. 

Authority. 

10  per  cent.  oT  alcohol. 

.5502. 

" 

» 

20        «                    « 

.5572. 

30        «                    « 

•5594. 

40        «                    « 
C>0        «                    « 

.5630. 
.5654. 

o^ 

Winkelmann.    44. 

70        «                    « 

.5643. 

80        «                    « 

.5660. 

90        «                    « 

.5700. 

■ 

■ 

Alcohol  and  carbon  disulphidc. 

10.04  per  cent,  of  alcohol. 

.3371.  ] 

^ 

20.06           «           a           « 

.3560. 

30.06         «         «         « 

.3989. 

35.00         «         0         « 

.4.nv 

40.53         «          «         « 

.4237. 

►25^ 

■  Schiiller.    See  39. 

48.64         «          «         « 

.4471. 

59.30         «          «         « 

.4808. 

70.90         «          «         « 

.5138.        ^ 

k 

20         «         «         « 

.3474. 

'' 

30         ff         «         « 

.3662. 

40         R          «         « 

.4058. 

50         ff         «         « 
60         «          «         « 

.4340. 
.4558. 

►o^ 

Winkelmann.    44. 

70         «         ff         ff 

.4833. 

80         ff         ff         ff 

.5164. 

90         ff          ff         « 

.5460.        ^ 

b 

Alcohol  and  chloroform. 

16.75  per  cent,  of  alcohol. 

.3348.        1 

r 

28.77        «         «         « 

•3999- 

a3.92        ff         ff         ff 

.4130. 

. 

39.78        «         «         « 

4315- 

h 

•  Schuller.    See  39. 

47.00        «         «         « 

4539- 

56.46        «         «         « 

.4841. 

72.80       «         ff         « 

.5331.   J 

k 

Benzol  and  carbon  disulphide. 

10  per  cent,  of  benzol. 

.2858.  ] 

• 

20        ff          «        N 

.3098. 

30       ff          ff        ff 

.3347. 

50       ff          ff        « 

.3871. 

60        «          ff        « 

.4146. 

o^ 

'  Winkelmann.    44. 

70        ff          «        « 

.4424. 

80        ff          «        ff 

.4702. 

90        «          ff        « 

•4973.   . 

1 

ALPHABETICAL  INDEX  TO  SUBSTANCES. 


A. 


.    43 

43 

.    48 


X 


Acetic  acid   . 
Acetone     .... 
Acid.    Acetic 
'*     ( Arscnious, 

<  Sec    Arsenic  triox- 
l     idc     .       .       .26,27 
"     f  Boric. 

\  See  Boron  trioxide    26 
Butyric  .       43 

"       Formic      ...    43 
"     (  Hydrochloric. 
-<  See  Hydrogen  chlo- 
l     ride  ...        45 
*•       Iodic  ...    30 

"     (  Molybdic. 

See  Molybdenum  tri- 
oxide   .       .       .    26 
Nitric     .       .       .31, 48 
Raccmic    .       .       .44 
••     f  Silicic 

(  See  Silicon  dioxide    27 

Succinic    ...    44 

Sulphuric     .     80, 31.  iS 

Tartaric    ...    44 

Solution         51 

{Titanic. 
See  Titanium  diox- 
ide .       .       .       .27 
"     r  Tungrtic 

i  See  Tungsten  triox- 

I     ide.        ...    26 

Valeric  ...       43 

Actinolite     ....    38 

Adularia    ....       38 

Agate 27 

Albito        ....       88 
Alcohol. 

See  Ethyl  alcohol  41,22 
Alloyn  ....  89 
Allyl  sulphocyanide  .  .  45 
Alums  .  .  .  .  ai 
Alumina. 

See  Aluminum  oxide      26 

Aluminum   ....   20 

Hydrate  81 

"  Oxide  .    26 


(• 


«i 


II 


II 


II 


11 


II 


(I 


«( 


«i 


PA*!. 

Aluminum  and  potassium 
sulphate. 
See  potash  alum       .    34 
Amalgams.    See  Allo>'8         39 
Ammonia. 

Si'c  Ammonium  hydrate  48 
Ammonium.  Bromide.  Solu- 
tion   .       .    47 
Chloride    .       21 
"  Solution  47 
'  Hydrate    .       48 
Iodide.    Solu- 
tion   .       .    47 
Nitrate  35 

*'  Solution  50 
Sulphate  .  82 
Solution  49 
Amyl.  Alcohol 
Oxide  . 
Anglcsite 
Anhydrite 
Ankerite 
Anthnu*ite 
Antimony     . 

Oxides    . 
Sulphide 
Apatite 
Argi>ntir  compounds. 

See  Silver.      . 
Arragonlte 
Antenic  . 

Chloride    . 
"       Oxide 
"       Sulphides  . 
Arsenopyrite. 
See  Mispickel 


.    42 

43 
.    83 

83 
.    38 

18 
16,17 

27 
.    29 

36 


87 

.    16 

22 

26,27 

29 


80 


B. 


Bnrite 83 

Barium.    Carbonate       .  87 

Chlorate      .       .  82 

Chloride  .  22 

"      Solution  47 

Fonoate  .  44 


ti 


II 


II 


PASS. 

Barium.    Hypoaulphite    .  32 

Nitrate.  Solution  SO 

"         Sulphate     .       .  S3 

Barytes.    See  Barite       .  33 

Beeswax        ....  44 

Benzol       .  .       .40 

**      with  alcohol         58,  54 

"         "    carbon  disul- 

phide    .       .       .54 

Bismuth    ....  17 

Sulphide       .       .  29 

Trioxide    •       .  27 

Bitter  spar     .       .       •       .  38 

Blende      *       ...  28 
Blue  vitriol. 

See  Copper  sulphate    .  88 
Borax. 

See  Sodium  diborate   .  85 
Boric  acid. 

Sec  Boron  trioxide  .  26 

Boron 16 

Trioxide    .       .  26 
Bromine              .       .       .10 
"       with  carbon  disul- 

phide  ...  51 

Brooklte    ....  27 

Bnicite 81 

Butyric  acid     ...  43 


C. 


Cadmium     ....  15 

Calcito       ....  87 

Calcium        ....  11 

**       Carbonate        .  87 

"       Chloride       .       .  21 

"           "         Solution  47 

Fluoride              .  21 

*'       Hydrate     .       .  31 

Malate   ...  44 

"       Mctaphosphate  86 

••       Oxide     ...  24 

"       Sulphate    .       .  82. 33 

"       TungsUte             .  34 

Ckmphilene     ...  40 

Cane  sugar          ...  44 

55 


66 
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II 


11 


TA9M. 

Ganc  sugar.   Solution        .    r>l 
Carbon        .  .17, 18, 19 

"       Chlorides         .       .    U2 
"       Dlfiulphide .  29 

"  with  alcohol    M 
"     "  benzol       54 
"  "     "  bromine  61 

"     •*  Iodine       51 
•*  «     •«  phos- 

ph(»nu    52 

"  •*     "    sulphur   51 

Gasfliterlte.    See  Tinstone  .    27 

Ca«l  iron    .       .       .       .  12, 13 

Caustic  potash. 

See  Potass,  hydrate  .    SO,  47' 
Caufitic  Soda. 

See  Sodium  hydrate 
Celestine    .... 


47 
^  83 

Cerium 20 

2G 
37 
42 
30 
37 
IS 
54 
34 


}■ 


"      Oxide   . 

Ceruf>slte 

Cctyl  alcohol     . 

Chalcopyrlte 

Chalk  .... 

Charcoal 

Chloroform  with  alcohol 

Chrome  alum 
Clironic  iron  ore 
Chromito 
Chromium.    Chloride 

Oxide . 
Chromium  and  potassium 
aulphato.   See  Chrome 
alum   ■    . 
Chrysolite  . 
Cinnabar 
Citron.    Oil  of  . 
Cobalt     . 
*•     Sulphate 
*'     Sulphide 
Cobaltitc    . 
Coke 
Copper 

Chloride 
Iodide  . 
Oxides 
Sulphate 


II 


« 


II 


27 


oo 


25 


.    34 

38 
.    28 

40 
.    13 

33 
.    28 

30 
18,19 

13 
.    22 

23 
.    25 


Dioptase 
Dolomite   • 


PIOB. 

.    38 
38 


I. 


E. 

Epsom  salts. 

Sec  Magnesium  sulphate  34 

Ether.    See  Ethyl  oxide    42, 43 

Ethyl.    Acetate    ...    43 

Alcohol        .       .  41,42 

"•  "  with  water    52.  r>3 

"  "      ••  benzol     M,  54 


II 


"      **  chluroform  54 
"     **  carbon  di- 


BUlphide  54 

'•       Bromide   ...  45 

"       Formate       .       .  43 

"       Iodide       ...  45 

"       Oxalate        .  43 
Oxide        .       .      42.43 
"       Sulphydrnte. 

Sec  Mercaptan  44 


F. 

Felspar 38 

Ferrous  or  Ferric  compounds. 

See  Iron  compounds. 
Formic  acid  ....    43 
Fusel  oil. 

See  Amyl  alcohol      .       42 


G. 


i< 


.  33,  34 
Solution    49 
28 


Sulphide      . 
Copper  pyrites. 

See  Chalcopyrlte  .       .  30 

Conindlim        .       .       .  2G 

Cream 44 

Cryolite      ....  21 

Cuprite 28 


Gadolinitc 

Galena       .... 

Gas  carbon     . 

(Jloss 

I  Glucinum.    Oxide 

I  Gold 

(ilrai)hite 

Green  vitriol. 

See  Ferrous  sulphate    .    33 

Gurhofian  ....       38 

Gypsum 33 


D. 


Diamond 
Diopside 


17.18 
38 


88 
28 
19 
38 
26 
17 
18 


n. 


Heavy  spar.    See  Barite 
Hematite    ... 
Hornblende  . 
Hydrogen.    Chloride 
Oxide. 
See  Water 


83 
25 
88 
45 

24 


Ice 24 

Indium  ....  1ft 
Iodic  acid  ....  30 
Iodine  ....  10 
"  with  carbon  dieul- 
phide  ....  51 
Iridium      ....        14 

Iron 12 

"  Carbonate  .  .  37 
•'  Hydrate  .  .  .31 
••  Oxides  ...  25 
Sulphate  .  .  .33 
Solution  .  49 
"  Sulphides  .  .  .28 
Iron  pyrites  ...  28 
Iserine    .... 


II 


II 


27 


J. 

Juniper.    Oil  of   «       .        .40 

L. 

I^bradoritc  ...        .38 

Lead 11,  12 

"     Arsenate      .       .        .36 

"     Borates     .       .        .        S> 

"     Bromide      ...    23 

"     Carbonate        .        .        37 

"     Chloride       .       .        .22 

"     Chromatc        .        .        34 

"     Hyi)0!«.ulphite      .       .    82 

"     Iodide      ...        23 

"     Molybdatc   .       .        .34 

"     Nitrate      ...        36 

Solution  .        .    01 

"     Oxides  .  24,  25 

Phosphates  .       .        .36 

Sulphate  ...        S3 

Sulphide      .       .        .    aS 

Lime.    See  Calcium  oxide      24 

Litliargc. 

See  Ix^ad  oxide      .       24.  25 

Lithium     ....        lu 

Chloride        .        .    21 


M. 

Magnesia. 

See  Magnesium  oxide      26 

Magnesium    ...  .15 

"          Cliloride  .        22 

Hydrate    .  .    31 

'*         Oxide    .  .       26 


•I 


II 


II 
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57 


Ma^csium  Stilphate       S3, 34 
"      Solu- 
tion        .... 
Magnesium  and  Potassium 

Sulphate 
Magnetite  . 
ManganeHe    . 

Chloride 
"         Hydrate    . 
"        Oxides  . 
"        Sulphate  . 
Manganite 
Manuite 
Marble 
Maroixsite 
Mercaptan 
Mercury 

"       Chlorides  . 
"       Cyanide 
Iodides 
"       Oxide     . 
«       Sulphide    . 
Methyl.    Alcohol 

"             "    with  water 
"        Acetate 
"         Butyrnto   . 
Valerate 
Milk 


49 


.    34 

25 
.    12 

22 
.    31 

a") 
.    33 

31 
.    44 

37 
.    28 

44 
15,16 

22 
.    40 

23 

.    26 

28,29 

.    41 


52 
43 
43 
43 
44. 


Minium 2.'> 

Molybdenite      ...  28 

Molybdenum       .       .       .15 

Sulphide    .  28 

"          Trioxide       .  26 

Or.  Molybdic  acid. 

Mustard  oil. 

See  Allyl  sulphocyan- 

Ide    .       .       .       .  45 


Naphtha        .       .       .       .41 

Naphthaline     ...      40 

Nickel 13 

"     Oxide     .       .      •       25 

*'     Sulphate    ...  33 
"     Sulphide       .       .  28 
Nickel  and  potassium  sul- 
phate  .       .       .       .  ^ 
Nitre. 

See -Potassium  nitrate  85 
Nitrobenzol  .       .       .       .44 


O. 


Oil.    Citron 
Juniper 


II 


40 
40 


PAOI. 

OU.  f  Mustard. 

-j  See    Allyl   sulphoc- 

l     yanide         .       .  45 

"     Olive    ....  44 

"     Orange     ...  40 

•♦     Sperm  ....  44 

"     Turpentine     .       .  41 

OUveoil        ....  44 

Orange.    Oil  of        .       .  40 

Orpiment      ....  29 

Orthoclase         ...  38 

Osmium         ....  15 


P. 


Palladium 
Parufl&Be 
Petrolene  . 
Phosphorus  . 


14 
.    41 

41 
.    16 


"       In  carbon  disul- 

phide   .       .  52 

Trichloride       .  22 

Pitchblende      ...  26 

Platinum       .       .       .       .14 
Platinum  and  potassium 

chloride      ...  23 
Plumbic  compounds. 

See  Lead  compounds. 
Potassium.    Arsenates       .  96 
"            Borates        .  35 
Bromide         .  23 
Solu- 
tion 47 
Carbonate  .  37 
"            Chlorate         .  82 
Chloride      .  21 
Solu- 
tion. 46 
Chromates  .  34 
Fcrricyanide .  40 
Ferrocyanide  40 
Hydrate  .       .  30 
"      Solu- 
tion .  48 
Hyposulphite  32 
Iodide         .  23 
"    Solution  47 
"           Nitrate  35 
*•       Solu- 
tion .  50 
Oxalates  44 
Perchlorate    .  32 
Permanganate  84 
Phosphates  86 
Sulphates       .  82 
Solu- 
tion 49 


II 


II 


II 


(I 


K 


«( 


II 


II 


II 


(I 


II 


II 


II 


II 


II 


t< 


II 


(t 


II 


PAGE. 

Pbtassium*  Tartrate  .      .   44 
Potassium  and  aluminum 
sulphate. 

See  Potash  alum       .       81 
Potassium  and  chromium 
sulphate. 

See  Chrome  alum        .    84 
Potassium  and  Magnesium 

sulphate .    84 
•'    Nickel  sul- 
phate .       81 
"    Platinum 

chloride     23 
"    Sodium  ni- 
trate  85 
tar- 

44 


II 


M 


II 


II 


II        /*  II 


<l 


<l 


Pyrite 
I'j'rolusite 
P>Tope 
Pyrrhotite 


trate 
See  Scig- 
nette  salt 
"  tin  chloride   23 
"  zinc     •*  28 

cyanide  40 
sulphate  34 
.       .       28 
.       .   25 
.       .       88 
.       .   28 


II 


II 


II 


Q. 


26 


Quartz        .      ^       .       . 
Quicklime. 

See  Calcium  oxide       .   2i 


B. 


44 


Racemicacid    . 
Realgar. 

See  Arsenic  disulphide  29 

Red  lead  ....  25 
Rhodium  .  .  .  13,14 
Rochelle  salt 

See  Seignette  salt         .  44 

Rubidium.    Carlmnate  .  87 

Chloride        .  21 

Ruthenium       ...  18 

Rutilo 27 


S. 

Sal  ammoniac. 

See  Ammonium  chlor- 
ide   ....      21 
Salt 

See  Sodium  chloride       21 


5S 
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PAflB. 


Saltpetre. 

See  Potanium  nitrate  35 
Samarskltc  ...  36 
Sapphire  ....  26 
Scheelitu. 

See  Calcium  tungstate     ai 

Seigncttc  salt        .       .       .    i4 

Selenium    ....       11 

••       Sulphide      .       .    28 

Silica. 

See  Silicon  dioxide      .   27 

Silicon        ....       19 

"     Chloride    ...    22 

"     Dioxide         .  27 

Silver      .      .       .      .10,11 

"    Bromide         .       .       23 

"    Cliloride     .       .       .    21 

*•    Iwlide      ...       23 

"    Nitrate        ...    35 

"    Phosphate      .       .      36 

"   Sulphide     ...    28 

Smaltite     ....      30 

Snow 24 

Sodium  ....  10 
*'  Acetate.  Solution  51 
•*       Borates  .       35 

Bromide  ...   23 
Carbonate    .  37 

Solution  51 
Chloride  .  .  21 
Solution  45,  46 
Fluoride  .  .  21 
Hydrate.  Solution  47 
Hyposulphite  32 

Iodide      ...    23 
"     Solution  .      47 
Nitrate     ...    35 
"     Solution    49. 50 
Phosphates  .   36 

Sulphate  .      32 

••  "       Solution  .    48 

Sodium  and  hydrogen  sul- 
phate.   Solution   .       .    49 
Sodium  and  potassium  ni- 
trate  35 
j'   "        "  "        tar- 

"i  trate. 

(   See  Scignette  salt  .      .44 


ti 


<« 


« 


II 


II 


II 


Specular  iron  ore 

Spem  oil 

Spinel 

Stannic  and  stannous. 

See  Tin. 
Steel    .... 
Stibuite  .... 
Strontium.    Carbonate 
Chloride 
Nitrate 
Sulphate 
Succinic  acid    . 
Sugar      .... 

"    Solution  . 
Sulphur         .       .       .       . 
"       in  carbon  di»ulph 
ide 
Chloride     .     . . 


PA«B. 

25 


II 


44 


ml 


13 

29 

37 
•>> 

35 
33 
■44 
44 
51 
11 

51 
21 


Sulphuric  acid 


30,31.48 


T. 


Tabular  spar. 

iHic  Wollastonite       .  38 

Tartaric  acid        ...  44 

••    Solution     .  51 

Tellurium      ....  11 

Tcrebenc    ....  40 

Terebllcne     ....  40 

Thallium    ....  11 

Tin 19,20 

••    Chlorides  ...  23 

"    Oxides  ....  27 

••    Sulphides  ...  30 

Tin  and  potassium  chloride  23 

Tinstone     ....  27 

Titanic  acid. 

See  Titanium  dioxide  27 

Titanium.    Chloride  .       .  23 

Nitride  .       .  80 

Oxide       .    -.  27 

Topaz         ....  38 

Tremolite      ....  38 

TungRtcn    ....  15 

Trioxide 
Tungstie  acid 

Turpentine    ...  41 


}   • 


26 


IT. 


Uranium 


Oxides 


13 
.    Id6 


V. 


Valeric  acid 
Vanadium.   Trioxide 


43 

26 


w. 


Water 

24 

Witherite       .       . 

.    37 

Wolfram     .... 

34 

Wolframium. 

See  Tungsten     . 

15 

WoUustonite 

.    38 

Wood  spirit 

See  Methyl  alcohol 

.    41 

Wulfenite. 

See  Lead  molybdatc    . 

.    34 

^ 

T. 

Yttrium  oxide,  or  Yttria    . 

26 

z. 


Zinc    .... 

15 

"    Carbonate    . 

.    38 

"    Chloride    .      . 

22 

"    Oxide    . 

.    26 

"   Sulphate   . 

33,34 

"         -       Solution 

.     49 

"    Sulphide   ...  28 
Zinc  and  potassium  chlor- 
ide   .  23 
"      "           "    cyanide  40 
**       '*           **    sulphate  34 
Zinc  blende      ...  28 

Zircon 38 

Zirconium        ...  20 

Zoisite 38 
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INTRODUCTION. 


In  the  following  tables  will  be  found  data  for  the  expansion  by  heat 
of  about  three  hundred  and  fifty  different  substances.  In  every  case 
the  coefficient  for  one  degree  is  given,  a  rule  which  involved  many 
te<lious  reductions  during  the  process  of  compilation.  It  will  be 
noticed  tliat  the  linear  and  cubical  coefficients  are  collected  separately. 
This  has  been  so  arranged  in  order  to  avoid  confusion.  It  would  have 
been  easy  for  the  compiler  to  have  given  in  many  cases  either  the  cubical 
coefficient  or  the  linear  coefficient  by  itself,  leaving  it  to  the  reader  to 
multiply  or  to  divide  by  three  in  order  to  obtain  the  other  value.  But 
this  would  have  manifestly  involved  great  inaccuracies,  since  the 
cubical  coefficient  is  not  in  every  case  exactly  treble  the  linear. 
Accordingly  the  compiler  has  in  no  instance  given  a  cubical  value 
deduced  by  himself  from  a  linear,  or  vice  versa.  Every  detennination 
given  must  rest  solely  upon  tlie  original  authority  of  the  experimenter. 
For  errors  involved  in  reducing  to  the  single  centigrade  degree  the 
compiler  is  alone  responsible. 

One  difficulty  was  encountered  in  dealing  with  the  expansion  rates 
of  liquids ;  namely,  that  the  data  given  were  often  too  full  for  incor- 
poration in  tables  such  as  these.  For  instance:  in  most  of  Kopp^s 
determinations,  the  volume  of  each  liquid  is  given  at  many  teni|>cr- 
atures,  say  at  every  five  degrees  from  0^  up  to  100^  and  over.  In 
some  cases,  even,  determinations  are  given  for  every  degree.  In  such 
instances  the  compiler  has  simply  selected  from  the  list  the  values 
at  two,  three,  or  four  salient  temperatures,  and  has  referred  to  the 
original  paper  for  the  rest. 

For  these  tables  absolute  completeness  cannot  be  claimed.  Nothing 
will  be  found  in  them  relating  to  the  expansion  of  liquid  mixtures  or 
of  solutions.  In  all  other  directions,  however,  it  is  hoped  tliat  they 
will  prove  practically  complete,  at  least  up  to  January  Ist,  1876. 

F.  W.  C. 

4  .         .  .- 
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OF  SOME  IMPORTANT  PAPEBS  UPON  EXPANSION. 
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113.    1818. 

2.  Hallstrom.    "  Untersuchungen  iiber  die  Volumensveranderungen,  welche 

das  Wasser  durch  die  Warme  erleidet,  uud  Bestimmung  der  Tempera tur 
bei  welche  dasselbe  seiner  grosste  Dichtigkeit  besitzt.'*  Pogg.  Ann.  1. 
1824.  p.  129.    See  also  another  paper  in  v.  9. 1827.  p.  530. 

3.  MiTSCHERLiCTi.    "  Ucber  das  Verhaltniss  der  Form  der  krystallisirten  Kor- 

per  zur  Ausdehnung  durch  die  Warme."    Pogg.  Ann.  1. 125.    1824. 

4.  Erman.    "  Ueber  den  Einiluss  der  Liquefaction  auf  das  Volumen  und  die 

Ausdehnbarkeit  einiger  Korper."    Pogg.  Ann.  9.  557.    1827. 
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die  Warme."    Pogg.  Ann.  10. 137.    1827. 
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mon thermometric  scale."     Phil.  Trans.    1830.  237. 
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8.  MrxcKE.    "Ueber  die  Ausdehliung  der  tropfbaren  Fliissigkeiten  durch 

Wiirnie."    Mem.  Acad.  St.  Petersburg.    Savans  Etrang.  I.  249.    1831. 

9.  Stampfer.     "Versuche  zur   Bestimmung  des  absoluten  Gewichts  des 

Wassers,  der  Temperatur  seiner  grossten  Dichtigkeit,  imd  der  Ausdeh- 
nung derselben."    Pogg.  Ann.  21.  75,    1831. 

10.  MuNCKE.    "  Sur  la  dilatation  de  Valcohol  abeolu  et  du  carbure  de  soufre 

par  la  chaleur."    Ann.  Chim.  Phys.  (2).  64.  5.    1837. 

11.  Despretz.     "Untersuchungen  iiber  das  Maximum  der  Dichtigkeit  bei 

Fliissigkeiten."    Pogg.  Ann.  41.  58.    1837.    Ck)mpt  Rend.    1837. 

12.  Mitscherlich.    "  Ueber  die  Bestimmung  der  Ausdehnung  krystallisirten 

Korper  durch  die  Wiirme."    Pogg.  Ann.  41.  213.    1837. 
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13.  Despretz.    "Observations  but  la  dilatation  du  soufre."    Compt.  Rend. 

7.  589.    1839. 

14.  Despretz.    "Recherches  sur  le  maximum  de  density  de  Veau  pure,  et 

des  dissolutions  aqueuses."    Ann.  Chim.  Phys.  (2).  70.  5.    1839. 

15.  Kopp.    "  Recherches  sur  le  volume  sp6cifique."    Ann.  Chim.  Phys.  (3). 

4.462.    1842. 

16.  Regnault.    "Note  sur  la  dilation  du  verre."    Ann.  Chim.  Phys.  (3).  4.  64. 

1842.    Pogg.  Ann.  55.  584. 

17.  Kopp.    "  Ueber  den  Zusammenhang  zwischen  der  chemischen  Constitu- 

tion und  einiger  physikalischen  Eigenschaften  bei  fliissigen  Verbindun- 
gen."    Ann.  Chem.  Pharm.  50.  71.    1844. 

18.  Salm-Horstmar.     "  Ueber  die  Ausdehnung  des  flusaigen  Wassers  unter 

dem  Gefrierpunkt."    Pogg.  Ann.  62.  283.    1844. 

19.  Brunner.    "Experiences  sur  la  density  de  la  glace  a  diffiC'rentes  temp<5ra* 

tures."    Ann.  Chim.  Phys.  (3).  14.  3(>9.    1845. 

20.  Pierre.    "  Recherches  sur  la  dilatation  des  liquides."    Ann.  Chim.  Phys. 

(3).  16.  325.    1845. 

21.  Continuation  of  20.    Ann.  Chim.  Phys.  (3).  19. 193.    1847. 

22.  Playfair  AND  Joule.    "On  atomic  volume  and  specific  gravity."     Chcm. 

Soc.  Memoirs.  2.  401    1845.    Second  paper,  vol.  3.  57.    1848. 

23.  Kopp.    "  Untersuchungen  uber  das  specifische  Gewicht,  die  Ausdehnung 

durch  die  Warme,  und  den  Siedpunkt  einiger  Fliissigkeiten."      Pogg. 
Ann.  72.    1847.    Two  papers,  pages  1.  223. 

24.  Pierre.     "Recherches  sur  les  propri^t^s  physiques  des  liquides,  et  en 

particulier  sur  leur  dilatation."    Ann.  Chim.  Phys.  (3).  20.  5.    1847. 

25.  Pierre.    "Recherches  sur  la  dilatation  et  sur  quelques  autres  propridtes 

physiques  de  I'acide  sulfureux  anhydrc  et  du  sulfite  d'oxyde  d'ethyle." 
Ann.  Chim.  Phys.  (3).  21.  336.    1847. 

26.  Pierre.    "  Mdmoire  sur  la  thermom<?trie,  et  en  particulier  sur  la  comparai- 

son  du  thermom^tre  i  air  avec  los  thermom^tres  il  liquides."    Compt. 
Rend.  27.  213.    1848.    Pogg.  Ann.  76.  458. 

27.  I^AYFAiR  AND  JouLE.    "Researches  upon  atomic  volume  and  specific 

gravity."    Journ.  Chem.  Soc.  1. 1849.    Two  papers,  pages  121, 139. 

28.  Militzer.    "Ueber  die  Ausdehnung  des  Quecksilbers  durch  die  Wiirme." 

Pogg.  Ann.  80.  55.    1850. 
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80.  Pierre.    "Recherches  sur  la  dilatation."    Ann.  Chim.  Phys.  (8)  38. 199. 

1851. 

81.  Kopp.    "Ueber  die  Ausdehnung  einiger  fester  Eorper  durch  die  Warme. 

Ann.  Chem.  Pharm  81.  1.  1852.    Pogg.  Ann.  86. 166. 
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iedenen Warmegraden.''    Abhandl.  Akad.  d.  Wiss.  Berlin.    1855. 
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35.  Kopp.  "  Untersuchungen  uber  das  speciiische  Gewicht,  die  Ausdehnung 
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gen."     Ann.  Chem.  Pharm.  100. 19.    1856. 

37.  Pfaff.    "  Untersuchungen  uber  die  Ausdehnung  der  Krystalle  durch  die 
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EXPLANATOET  NOTES. 


In  the  following  tables  the  coefficients  of  expansion  given  are  always  the 
coefficients  for  one  degree  Centigrade,  When  the  coefficient  is  followed  by  one 
temperature,  as,  .00001188.40°,  it  is  the  true  coefficient  at  that  temperature. 
When  two  temperatures  are  appended,  as,  .0001105,  0°-100°,  the  coefficient  is 
the  mean  value  for  any  one  degree  between  them. 

But  few  abbreviations,  save  in  the  references  to  original  papers,  have  been 
used.  The  letters  S.  or  L.,  affixed  to  the  name  of  a  substance,  indicate  that 
it  is  either  solid  or  liquid,  as  the  case  may  be.  The  minus  sign  prefixed  to  a 
coefficient,  indicates  that  the  letter  represents  contraction,  instead  of  expansion. 

The  following  abbreviations  are  employed  in  referring  to  sources  of  inform 
mation,  original  papers,  &c.  A  single  number  attached  to  the  name  of  an 
authority,  refers  to  the  paper  bearing  that  number  in  the  list  accompanying 
the  tables.  References  to  periodicals  are  followed  by  numbers  giving  (when 
necessary)  the  series,  volume,  and  page. 

Am.  Chem.    "American  Chemist" 

A.  C.  P.    "Annalen  der  Chemie  und  Pharmacie." 

A.  C.  Phys.    "Annales  de  Chimie  et  de  Physique." 

Baier  Akad,  Phys.  Abhandl.  "Baierisches  Akademie.  Physikalische 
Abhandlungen." 

B.  D.  C.  G.  "Berichte  der  Deutschen  Chemischen  Gessellschaft" 

B.  S.  C.    "  Bulletin  de  la  Soci^t^  Chemique." 

C.  S.  J.    "Journal  of  the  Chemical  Society." 
Gilb.  Ann.    "Gilbert's  Annalen." 

Gren's  J.    "Gren's  Journal." 

J.    "Jahresbericht  fur  Chemie." 

J.  F.  P.    "Journal  fur  Praktische  Chemie." 
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P.  A.    "PoggendorTs  Annalen." 

P.  M.    "Philosophical  Magazine." 

P.  T.    "Philosophical  Transactions/' 

W.D.    "Watt's  Dictionary." 

Young's  Nat.  Phil.    "Young's  Natural  Philosophy." 


A.  TiS.BLE 


OF 


LINEAR  EXPANSIONS. 


I.  Elementary  Substances. 


Name. 

CoSff.  of  Expansion. 

Authority. 

Hydrogen. 

Fluorine. 

Chlorine. 

• 

Bromine.     See  cubical 

table. 

Iodine.          «           « 

' 

Lithium. 

• 

Sodium. 

Potassium. 

Rubidium. 

Caesium. 

Silver.    Sec  also  cubical 

table. 

.00002120.  o®-ioo.° 

Muschenbroek.  W.  D.  3. 68. 

(1 

.000021000.      « 

Ellicot.                      « 

« 

.000018900.      « 

Herbert.                    « 

V 

.000)208260.    « 

Troughton.                « 

«           Cupelled. 

.0000190974.    «         1 
.0000190868.    «        J 

r  Lavoisier  &  Laplace.  W. 
1     D.  3.  68. 

«           Paris  standard. 

fC 

.0000198870.    « 

Guyton-Mor\'eau.     A.    C. 
Phya.    90.237. 

n 

.000019496.  1 6® .6-100**.   1 

« 

.000020657.  i6°.6-35o®.    > 

DanielL    7. 

« 

.000020488.  i6°.6-io24*.  J 

« 

.000019100.  o°-Ioo^ 

Kupffer.    P.A.  86.  310. 

« 

.000019900.         « 

Calvert,  Johnson  &  Lowe. 

« 

.00001943.           « 

Matthicssen.    51.         [44. 

«          Cast. 

.00001921.  At  40®. 

Fizeau.    66. 

Thallium. 

.00003021.  At  40°. 

«           « 

Oxygen. 

Sulphur.    Sicily. 

.00006413.  At  40®. 

Fizeau.    56. 

.«          See  also  cubi- 

• 

«          « 

cal  table. 

Selenium.     Cast. 

.00003680.       « 

«          « 

Tellurium.        « 

.00001675.       * 

«          « 

Lead.    See  also  cubical 

table. 

.00002867.  O®-I00®. 

Smeaton.    W.  D.  3. 68. 

« 

.0000284836.     « 

Lavoisier  &  Laplace.   W. 
D.  3.  68. 

« 

.0000271948.      a 

Gu}^on-Morveau.     A.   C. 
Phys.   90.237. 

11 


12 


LINEAR  EXPANSION  TABLES. 


Name. 

Coeff.  of  Expansion. 

Authority. 

Lead 

« 

1 

.0000290. 
.0000295. 

J*?"**'- 1  See  31. 
Pnnsep. ) 

« 
« 

.00002785.  i6°.6-ioo®. 
.00002968.  i6°.6-322^ 

1 

Daniell.    7. 

« 

.0000301.  o°-ioo®. 

Calvert,  Johnson  &.  Lowe. 

« 

.00002799.      « 

Matthiessen.    51.           [44. 

« 

.00002924.    At  40°. 

Fizeau.    56. 

Calcium. 

Strontium. 

Barium. 

Chromium. 

Manj] 

jancae. 

Iron. 

See  cubical  table. 

.00001156.  o®-ioo®. 

Borda.    W.  D.  3.  68. 

« 

.00001258.        « 

Smeaton.         « 

u 

Wire. 

.000014401.      0 

Troiighton.       « 

a 

Forged. 

.0000122045.     « 
.0000123504.    « 

Lavoisier  &  Laplace.    W. 

« 

Wire  drawTi, 

D.  3.  68. 

« 

.0000109980.    « 

Guyton-Morveau.     A.    C. 
Phys.    90,237. 

« 

.0000118203.    « 

Dulong  &  Petit.  W.  D.  3. 68, 

« 

.00001179.  i6°.6-ioo®. 
.00001344.  i6°.6-35o®. 

• 

« 

Daniell.    7. 

« 

.000011900.  o°-ioo°. 

Calvert,  Johnson  &  Lowe. 

« 

Red.  by  H.  Com- 

[44. 

pressed. 

.00001188. 

> 

ct 

For  electromagnet 

.00001210.  V  4o^ 

J  Fizeau.    66. 

u 

Meteoric.    Caille. 

.00001095. . 

to 

Steel. 

Annealed. 

.ooooj  2200.    o®-ioo®. 
.000013700.          « 

» 

Muschenbroek.     W.      D. 

« 

Tempered. 

3.68. 

« 

Hard. 

.0000122500.        « 

Smeaton.    W.  D.  3.  68. 

« 

Blistered. 

.0000115000.        « 

«                   « 

« 
« 

.000011898.          « 
.000011899.          «        i 

ft 

Troughton.    W.  D.  8.  68. 

« 

Not  tempered. 

.0000107875.        « 

« 

«               a 

.0000107956.        « 

« 

Tempered  yellow. 

.0000136900.        « 

* 

T*a,voi8ier&  Laplace.     W. 

« 

«              « 

.0000138600.        « 

D.  3.  68. 

« 

Tempered  at  high 

.0000123956.        « 

• 

tt 

[t°. 

.000011447.          « 

Roy.    W.  D.  3. 68. 

« 

Blistered. 

.0000112500.        « 

Phil.  Trans.    1795,  p.  428. 

« 

French  cast.  Tem- 

. 

pered. 

.00001322.'' 

r 

« 

French  cast.    An- 

nealed. 

.00001101.  >A9  . 

^  Fizeau.    "56. 

ff 

English  cast.   An- 

nealed. 

.00001095. ) 

^ 

UXEAR  ESPAMION  TABLES. 


Nimo. 

Coliff.  of  E»p»nBloii. 

AutborJIy. 

Bteel. 

Soft. 

.0000103.    o°-ioo°. 

Calvert,  Johnsou  A  Lowe. 

Caalir 

m. 

.OOOOIIIMI.        ■ 

Lavoiaier.  W.  D.  3,  G8.  144. 

.0000110940.        . 

Roy. 

.000010707.  i6''.6-ioo°.    1 

.000011B29.  i6°,6-350°.     [ 

Daniell.    7. 

.000010829.  i6°.6-i530°.  J 

[44. 

.0000111.    o'-ioo". 

Calvert.  Johnson  <t  Lowe. 

Gray. 

.00001061,  40°. 

Fiieau.    56. 

Cobalt 

Red.  by  H.  Com- 

pressed. 

.00001236,  40=. 

.           . 

nickel 

Bed.  by  H,  Com- 

pressed. 

.00001279.  40°. 

■           ■ 

tJraniu 

m. 

Coppe 

.    See  n)80  rubi- 

cal  table. 

.000019100.     o'-ioo". 

Muschenbrnek.W.D,3.0S. 

.0000170. 

Smealon.    See  31. 

.0000178. 

Borda. 

xxx)Oi9i88.    o'-ioo*. 

Trouglilon.    W.  D.  3.  68. 

.0000172244.        ■      1 

/XX>OI7I2Zl.            ■         J 

Lavoisier  &  Laplace.   W. 

D.  3. 6S. 

.0000179013-     " 

Guyton-Moneflu.  A.  C. 
Phj-B.  90.  ai7. 

.0000171821.       • 

D(ilongiPetit,W.D.3.68. 

.0000171.            • 

Horner.    See  31. 

.0000169.            ■ 

Prinsep.         ■ 

.000017146.   i6°.6-ioo°,  ■ 

.000019037.   i6''.6-350°. 

Daniell.    7. 

.000032688.  le'.e-iogi". 

.00001S66.    o=-ioo'. 

Matlhiessen.    51. 

Native,  L.  Supe- 

Conitiiercial. 

.0000.690.1 
.00001678.1^' 

JFizeau.    66. 

Kiithe 

lium.  Semi-fused. 

.00000963.    40°. 

Fiieau.    56. 

EhoUi 

ni. 

.00000S50.    40". 

>           •■ 

Palladi 

urn.    Bee  nlao  cu- 

bical table. 

0000100000.    o'-ioo". 

Wollaston.    W.  D,  3.  68, 

■ 

,00001104,             " 

MnilhieBsen.    61. 

> 

Forged. 

.OQ001176.    40'. 

Fizeau.    56. 

Pliitin 

m.    Bee  also  cu- 

bical Uble. 

.0000099180.    ©"-loo". 

Troughlon.    W,  D.  3.  C7. 

- 

.0000085655.            n 

Borda. 

■ 

,0000088410.            ■ 

Dulongife  Petit.     ■ 

ft 

.OOOOOS5675.            <■ 

.0000088129,  16.  "6- too".  1 

■0000089832.  i6''.6-35o''.  f 

Guyton-Moneuu.  A.  a 
Phys.  90.  237. 

. 

D.„i,ll.    7                  ,„ 

■ 

.00000680.    o'-ioo". 

Calvert,  Johnson  &  Lowe. 

LINEAR  EXPANSION  TABLES. 


Name. 

Ctteff.  of  Expansion. 

Authori^. 

Platinum. 

.00000886.  o°-ioo''. 

Mfllthic»en.    61. 

Cast. 

,00000899.  40°. 

Fizeau.    66. 

Iridium. 

.00000700.  40°. 

0                    ■ 

Oamiuin.    Semi- fused. 

.00000657.  40'. 

.        ■ 

MolyMenuni. 

Tungsten. 

Zinc.    See  cubioal  table. 
■        Hammered. 

.0000294200.  o'-ioo",    1 
.0000301 100.       ■■         J 

Smeaton.    W.  D.  3.  68. 

.OQ00397. 

Homer.    See  81. 

• 

.0000306054,  o'-ioo'. 

Gnvton  Uorveau.  A.  C. 
I'lij-8.    90.  237. 

• 

.00002973.  iG'.e-ioo". 

*« 

.00003558.  i6''.6-35o=. 

Danicll.    7. 

M 

J30003192,  i6°.6-4ia°. 

■• 

.00002  zoo.  o'-ioo". 

Calvert,  JoliHSon  &  Lowe. 

44. 

■ 

.00003970,        ■' 

Miilthieesen.    51. 

.      Distilled. 

.00003918.  40°. 

Fiieau.    56. 

Cadmium.  See  tilso  cubi- 

enl  table. 

.0000332,  d'-iocP. 

Calvert.  JoliiiBon  &.  Lone. 
44. 

J300031 59.      « 

Maltliicaen.    51. 

Didtilledr 

.00003069.  40=. 

Fizeau.    56. 

Mngnesinm.     Cust. 

.00002694.  40°. 

■         ■ 

Mercury.     Seo    cubical 

table. 

Indium.    Cast. 

.00004170.  40''. 

Fizeau.    56. 

Nitrogen. 

Boron. 

Phoaplionia.  See  cubical 

table. 

Vanadium. 

Anionic.    Snbliiiici.!, 

.00000559,  40°. 

Fizeau.    56. 

Antimonj-.  Secnlsocubi- 

cii!  table. 

.0000108300.  o^-ioo". 

Smeaton.    W.  D.  3.  68. 

" 

.0000098.             " 

Culvert,  Johnson  &  Lowe. 

■ 

.00001056.           1 

Matlbiesflen.    61. 

•  Following  axifl.  I  ^ 
« Normal  to    «    i  » 

.00001692. 1 

.00000882.     40°. 

Fiieau.    56. 

"Mean  value,      j^ 

.00001152.  j 

Bismuth.  See  aleo  cubi- 

cal table. 

.00001392.  ©"-lOO". 

Smeaton.    W.  D.  S.  68. 

■ 

.0000133. 

Calvert.  Johnaoo  A  Lowe. 
44. 

LINEAR  EXPANSION  TABLES. 
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Name. 

Coefif.  of  Expansion. 

Authority. 

Bismuth. 

.00001316.  o®-loo®. 

Matthieesen.    51. 

u 

Following  axia. 

• 

'5 

.00001621. 

« 

Norinal  to    « 

.00001208. 

40^ 

Fizeau.    56. 

(1 

Mean  value. 

.00001346.   J 

« 

Gold 

.    Annealed. 

.000014600.  o®-ioo°. 

Muschenbroek.W.D.  3. 68. 

« 

.00001 5000.         « 

Ellicot.                       « 

« 

Parted. 

.0000146606.       « 

■ 

(( 

Paris     standard. 

Unanneuled. 

.0000155155.       « 

.  Lavoisier  &  Liiplace.  W. 

a 

Paris     standard. 

D.  3.  68. 

Annealed. 

.0000151361.       « 

n 

.0000147545.  O*-I0O®. 

Guyton-Morvcau.     A.    C. 
Phys.    90.  237. 

It 

.00001220.     i6®.6-ioo®. 

Daniell.    7.     . 

« 

.00001271.     16^.6-350**. 

« 

.0000138.    o°-ioo°. 

Calvert,  Johnson  &  Lowe. 
44. 

tt 

.00001470.         « 

Matthiessen.    51. 

(t    1 

Cast. 

.00001443.    40''- 

Fizeau.    56. 

See  also  cubical  table. 

Carbon.    Diamond. 

.000000000.    -38^.8. 

■ 

« 

« 

.000000562.    0®. 

u 

.000000707.     lO^ 

«r 

.000000852.    20**. 

Fizeau.    47. 

a 

.000000997.     30®. 

« 

.000001 142.     40®. 

« 

.000001286.     50®. 

k 

« 

« 
See  also  cubical 
table. 

.00000118.    40^ 

Fizeau.    56. 

« 

Graphite. 

.000002925.   i6°.6-ioo®. 

• 
* 

Daniell.    7. 

a 

« 

.000002108.    i6°.6-35o°. 

« 

c 

.00000786.    40®. 

Fizeau.    56. 

« 

Gas  carbon. 

.00000540.    40^. 

«          « 

« 

Fir  charcoal. 

.0000125.  o°-8o®. 

Heinrich.  Baier.  Akad. 
Phys.  Abhandl.  1806. 

« 

Oak        « 

.0000150.        0 

M 

Anthracite. 

.00002078.  40**. 

Fizeau.    56. 

Silicon.  Cast. 

.00000763.  40®. 

«         « 

Titanium. 

Tin. 

See    also    cubical 

.0000284000.   O®-I00®. 

Muschenbroek.      W.    D. 

table. 

3.  68. 

u 

Grain. 

.0000248300.        « 

Smeaton.    W.  D.   8.  68. 

« 

Malacca. 

.0000193765.        0 

Lavoisier  &  Laplace.  W. 
D.  3.  68. 

« 

English. 

.0000217298.        c 

« 

.0000209. 

Homer.    See  31. 

LINEAR  EXPANSION  TABLES. 


Nftme. 

Coeff.  of  Bxpansion. 

Authority. 

Flatinum. 

,oooooS86.  o'-ioo". 

Matthiemen.    61. 

Coat. 

.00000899.  40°. 

Fizeau.    66. 

Indium.        • 

.00000700.  40". 

.           ■ 

Osmium.    Semi -fused. 

.00000637.  40°, 

■            ■ 

MolybJenum. 

Tungsten. 

Zinc.    See  cubical  table. 
*       Hammered. 

,0000294200.  o'-ioo".    1 

Sraeaton.    W,  D.  3.  68. 

.0000297, 

Homei'.    See  31. 

.0000306054.  o'-ioo". 

Guyion-Uotveau.  A.  C. 
i'b)-9.    ao.  237. 

.00003973.  16°. 6-100°.  1 

.00003558.  i6''.6-35o=. 

Daniell.    7. 

XX5003191.  16°  .6-412°. 

.oooo3aoo.o''-ioo*'. 

Oalvert,  Johnaon  it  Lowe. 
44. 

.00003976.        « 

Matlhiessen.    51. 

•       Distilled. 

.00002918.  40'. 

Fi«au,    56. 

Cadmium,  See  ulso  cubi- 

cal table. 

.0000332.  o'-ioo'. 

Calvert,  Johnami  &  Lone. 
44. 

. 

.000031 59-      ■ 

Matlhiesf'en.    51. 

Uistiiledr 

.00003069.  40". 

Fizeau.    5G, 

Magnesium.    Gnat. 

.00002694.  40*. 

Alorciirj".     See    cubical 

table. 

Indium.    Cast. 

.00004170.  40". 

Fizeau,    5C. 

NitroKcn. 

Boron. 

Phosphorus.  See  cubical 

table. 

Vanadium. 

Arsenic.    Sublimed, 

,00000559.  40*. 

Fizeau.    5(3. 

Antimony.  See  aUo  cubi- 

cal table. 

.0000108300,  o°-ioo''. 

Smcaton.    W.  D.  3.  C9. 

• 

.0000098.              " 

Calvert,  Johnson  &  Lowe. 
44. 

■ 

.00001056. 

Mallbieascn.    51. 

"Followingaxis.!-^ 

.Normal  to    «      | 

.0000.692.  1 

.000008S2.     40'. 

Fizeau.    56. 

»Mean  value.       5 

.00001152. 

Bismuth.  See  also  cubi- 

cal table. 

00001393.  o-'-ioo". 

Smeaton.    W.  D.  3.  ftS. 

0000133, 

Calvert.  Johnson  &  Lowe. 
44. 

LINEAR  EXPANSION  TABLES. 
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Name. 

Coefif.  of  Expansion. 

Authority. 

Bismuth. 

.00001316.  o®-ioo®. 

Matthiessen.    51. 

« 

Following  axis." 

• 

.00001621. 

■ 

a 

Normal  to    « 

.00001208. 

4o^ 

•  Fizeau.    56. 

u 

Mean  value. 

s 

.00001346.  J 

Gold 

.    Annealed. 

.000014600.  o®-ioo®. 

Muschenbroek.W.D.  3. 68. 

« 

.00001 5000.         « 

Ellicot.                      « 

n 

Parted. 

.0000146606.        « 

■ 

« 

Paris     standard. 

Unannealed. 

.0000155155.        « 

.  Lavoisier  &  Liiplace.  W. 

a 

Paris     standard. 

D.  3.  68. 

Annealed. 

.0000151361.       « 

« 

.0000147545.  o*-ioo®. 

Guyton-Morvcau.    A.    C. 
Phys.    90.  237. 

R 

.00001229.     i6®.6-ioo®. 

Daniell.    7. 

• 

« 

.00001271.     i6®.6-350®. 

a 

.0000138.    o®-ioo°. 

Calvert,  Johnson  &  Lowe. 
44. 

« 

.00001470.         « 

Matthiessen.    51. 

«    ( 

Cast. 

.00001443.    40°. 

Fizeau.    56. 

See  also  cubical  table. 

Carbon.    Diamond. 

.000000000.    -38^.8. 

■ 

R 

.000000562.    o^ 

U 

.000000707.    10**. 

tf 

.000000852.    20^ 

Fizeau.    47. 

a 

.000000997.    30®. 

n 

.000001 142.    40^ 

a 

.000001 236.     50®. 

a 

a 

See  also  cubical 
table. 

.000001 18.    40^ 

Fizeau.    56. 

a 

Graphite. 

.000002925.   i6°.6-ioo®. 

• 

Daniell.    7. 

« 

« 

.000002 1 08.    1 6°.6-3  50°. 

a 

c 

.00000786.    40°. 

Fizeau.    56. 

« 

Gas  carbon. 

.00000540.    40®. 

«              c 

<i 

Fir  charcoal. 

.0000125.  o°-8o^ 

Heinrich.  Baier.  Akad. 
Phys.  Abhandl.  1806. 

« 

Oak        « 

.00001 50.        « 

« 

Anthracite. 

.00002078.  40**. 

Fizeau.    56. 

Silicon.  Cast. 

,00000763.  40®. 

«         « 

Titanium. 

Tin. 

See   also    cubical 

.0000284000.  O®-I00®. 

Muschenbroek.      W.    D. 

table. 

3.  68. 

u 

Grain. 

.0000248300.        « 

Smeaton.    W.  D.   3.  68. 

a 

Malacca. 

.0000193765.        « 

Lavoisier  &  Laplace.  \V. 
D.  3.  68. 

« 

English. 

.0000217298.       « 

« 

.0000209. 

Horner.    See  31. 
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LINEAR  EXPANSION  TABLES. 


Name. 

Coeff.  of  Expansion. 

Authority. 

Tin.- 

.0000216382.  O®-I00®. 

Guyton-Morveau.    A.    C. 
Phys.    90.  237. 

« 

.00001764.  i6°.6-ioo®. 

* 

Daniell.    7. 

a 

.00001796.  I6®.6-228^ 

« 

.0000273.  o®-Ioo^ 

Calvert,  Johnson  &  Lowe. 
44. 

« 

.00002296.      « 

Matth lessen.    51. 

«   Compressed  powder 

.00002234.  40®. 

Fizeau.    56. 

Zirconium. 

Glucinum. 

Aluminum.  Commercial 

.0000222.  O®-I0O®. 

Calvert,  Johnson  &  Lowe. 
44. 

«             Cast. 

.00002313.  40**. 

Fizeau.    56. 

Didymium. 

Cerium. 

Yttrium. 

Erbium. 

Thorium. 

Niobium. 

Tantalum. 


.< 


II.    Fluorides  and  Iodides. 


Name. 


Fluor  spar.    Ca  F,. 

Silver  iodide.     Ag  I.' 
Cylinder.      Precipi- 
tated     and      com- 
pressed. 

Mercuric  iodide.    Hg  I,. 

Lead  «         Pb  I,. 

Cadmium     «         Cd  I,. 


Coeff.  of  Expansion. 


.000019504.  o**-ioo. 

00000166.   Lengthwise 
00000122.  Trauttvenely. 
00000137.  Mean  value 

.00002387.  40®. 

•o«x>3359-  40**. 
.00002916.  40^ 


T 


Authority. 


Pfaff.    37. 


Fizeau.    55. 
paper. 


Second 


Fizeau.  55.  Second  paper. 


LINEAR  EXPANSION  TABLES. 
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III.    Oxides  and  Sulphides. 


Name. 


Ice.    H,0. 
Hematite.    Fe,  0,. 

«  n 

Magnetite.    Fe,  O4. 
Copper  oxide.    Cu  O. 


« 

M 


« 
« 
« 

« 
« 


« 

« 
« 


«  «  « 

Zinc  «         Zn  O. 

Zincite. 
Corundum.    A1,  0,. 


} 


CoSff.  of  Expansion. 


.0   \ 


n 
n 

M 


« 


Quartz.    Si  0, 


fC 

« 

« 
a 

(I 
« 


« 
« 
« 
« 
« 

« 
« 

« 


Rutile.    Ti  O,. 
«  « 

Tinstone.    Sn  O,. 


« 
« 


« 
« 


.002941. 

.00000829.    Following  axis.  1  o ' 
.00000836.    Normal  to    «    J  ^ 

.000009540.  o''-ioo**. 
— .000000095.  o' 

.000000000.  4°. I. 
.000000136.    10°. 
.000000367.   20®. 
.000000597.   30**. 
.000000828.  40®. 
.000001059.    50^ 
.00000316.    Following  axis. 
.00000539.   Normal  to    « 
.0000068756.  Longit.  axis. 


Authority. 


Heinrich.    Baier.    Akad. 
Phys.  Abhandl.  1806. 

\  Fizcau.    49. 
Pfaff.    37. 


Fizeau.    47. 


l^^^llFizeau. 


49. 


8 


^! 


Pfaff.    87. 


.0000065513.   Horix.      « 
.00000610.   FoHowing  axis.  1  ©  *  I  f  „. 
.00000543.    Normal  10    «    }^.[ 
.000008073.  Longit.  axis. 


Fizeau.    49. 


8 


.000015147.  Horiz. 
.00000692.  10°. 
.00000717.  20°. 
.00000743.  30®. 
.00000769.  40®. 
.00000794.  50°. 
.00001281.  IO^ 
.00001316.  20°. 

.00001350. 30^ 

.00001385.  40®. 

.00001420.  50^. 

.00000781.  Following  axis 

.00001419.  Normal  to    « 

.00000919.  Following  axU 

.00000714.  Normal  to    « 
.000004860.  Longit.  axis. 


Pfaff.    37. 


Parallel  to  ; 
major  axis. 


Fizeau.    46. 


Perpendic- 
ular to 
msgor  axis. 


Fizeau.    46. 


jV{r, 


Fizeau.    49. 
zeau.    49. 


.000004526.  Horis.     « 
.00000392.  FoDowing  axb 


\ 


.00000321.   Normal  to 


TYi  {Fi 


Pfaff.  37.  Second  paper. 


Fizeau.    49. 
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LINEAR  EXPANSION  TABLES. 


Name. 

Co^Sfif.  of  Expansion. 

Authority 

Pyrite.    Fe  S,. 
Galena.    Pb  S. 

.000010084.  o®-ioo®. 
.000018594.         « 

Pfaff.    87. 

«         « 

IV.   Sulphates,  Carbonates,  and  Phosphates. 


Name. 

Coeff.  of  Expansion. 

Authority. 

Gypsum.  Ca  S  O4. 2  H,  0. 
«                  « 
«                  « 

Celestine.    Sr  S  O4. 
«                « 

a                      « 

Barite.    Ba  S  O4. 
«               « 

.00001 5589.]  o**-Ioo^ 

.000036278.    For  three  axes 
.000022752.  J     right  angles. 
.000019205.  Lesser  horiz. 
.000018513.  Greater    « 
.000014903.  Vertical. 
.0000 1 43 1 1 .  Lesser  horiz.    1 
.000022519.  Greater    « 
.000014904.  Vertical. 

at 

• 
1 

"8 
I 

Pfaff.  87.  Second  paper 
Pfaff.  87.  Second  paper. 

I 

• 

Pfaff.  87.  Second  paper. 

Calcite.    CaCO,. 

a                      « 

Arragonite.   « 

a                 « 
a                 a 

Chalybite.    Fe  C  0,. 

.00002626 1 .     Longit.  axis.  ] 
— .0000031054.  Horiz.  « 
.000003076.      Mean  value.  J 
.000010781.  Lesser  horiz.    1 
.00001  5903.  Greater     « 
.000031358.  Vertical. 
.000016133.  Longit.  axU.    1 

.000005388.  Horiz.      «       J 

• 

1 

"0 

■ 

.1 

1 

• 

°8 

"0 

Pfaff.  87. 

Pfaff.  87.  Second  paper. 

Pfaff.  37.  Second  paper. 

Apatite. 

.000011254.  Longit.  axis.    1 
.000010006.   Horiz.      «       J 

1 

■b 

Pfaff.  87.  Second  paper. 

V.    Silicates. 


Name. 


Beryl. 


a 
« 


Emerald. 


Co<fff.  of  Expansion. 


.0000017214.  Longit.  axis. 


— .0000001316.  Horiz.  « 
.00000106.  Following  axis 
.00000137.  Normal 


Authority. 


.§i|  Pfaff.  87. 
'  1 1 

"b  I 

ig  axis.   1  e»  *     f 


UNEAR  EXPANSION  TABLES. 


Name. 

CoeET.  of  Bxpansion. 

Autbority. 

Topaz. 

000008325.  LeiMrliorii.         o' 
000008362.  CrwtB    «             2 

• 

Pbff.  37.  Second  paper. 

t 

OOCWO4723.  VertiBl.                i, 

Tourm&line. 

000009369.  LoDsit.  uli,       eJ 

Ffaff.  87. 

■ 

0000077321.  Hon..       B         '0 

Garnet 

00000847B.    ©"-loo". 

P&£E  37. 

Analcime. 

ooooo926t.          ■ 

•        ■    Second  paper. 

Idocraae. 

0000078711.Longi1.uLu.    =■ 

Pfaff.  S7. 

0000096287.  Horit.     ■        '0 

Zircon 

.000006264.    Longit.  uk,     <•' 

Pfatt  87. 

0000110540.  Hon.,     ■         '0 

AJularia. 

000015687.       o'-ioo°. 

— .000000659.    Th™  ixa  u 

Praff,  37.  Second  paper. 

000002914.            light  inglc*. 

Honiblende. 

000008119.       o'-ioo'. 

OOOOO0S43.         ThRC  uei  a 

Pfaff.  37.  Second  paper. 

000009530.       J      Hgli.  u«Ie.. 

Oiopside. 

00000812s.      o'-ioo". 

000016963.         Tli«e  «a  It 

Pfaff.  37.  Second  paper. 

—.000001707-        righiMgla. 

QIaati. 

Tube. 

0000083333.     O°-IO0°. 

Smeaton.    W.  D.  3.  67. 

■ 

oooooSzSoo.          <■ 

Deluc. 

Bod. 

00000776.5.1 
0000080787. J 
0000086130.    o''-ioo''. 

Roy.     P.  T.    1785.  385. 

0000091827.     100°-200°. 

Du!ong4Petit.W.D.3.69. 

OOOOIOI  I  14.      200''-3QO°. 

Tube. 

0000081166.    o'-ioo." 

Plate. 
■>         Crown. 

oooooSgoSga        ■ 

000008757a.          . 

Lavoisier  &  Laplace.  W. 
D.    3.67. 

.              ■ 

00000S9760.           ■ 

■                  u 

0000091751.          ■ 

White  French. 

000008510.    o'-ioo." 

Kopp.    23. 

Tube. 

000008766.  J 

JHagen.    J.  1856.  48. 

SoftThuringian. 

0OOOM9S. 

Weinhold.   P.  A.  149. 186. 

Wedgewood  ware. 

000008S13.     i6,°6-ioo,'  1 

000008983.   le.-fr-sso."  J 

Daniell.    7. 

Bayeii 

I  porcelain. 

°°°°'^-  X  iooo<'-i4oo.» 

0000170. ) 

0000200.    Above  1500,' 

Deville  &  Trooet.  J.  1864. 
70. 

LIHEAR  EXPANSION  TABLES. 


VI.  Allotb. 

Pi 

Name. 

Coiff.  of  Expanaion. 

Authority. 

ilinlridium. 

One  tfiiith  Ir. 

.00000884.    40.° 

Fizeau.    56. 

Lead  anti  tin. 

Solder.  21ead.  Itin. 

.0000250800.    o'-ioo." 

Sraealon.    W.  D.  3.  68. 

Lead  and  antimony.     1 
Type  metal.            J 

.00002033.     16. "6-100.' 

I 

Danicll.    7. 

.00001952.     i6.°6-264.'' 

1 

Zinc  and  tin. 

8  zinc.     1  tin. 

.0000269200.    o'-ioo." 

Smeaton.    W.  D.  3.  68. 

Copper  and  tin. 

8 copper.    Itin. 

.0000181700.    o'-ioo. 

>                    . 

Speculum  melal. 

.0000193300.        ■ 

' 

Bronze.    \  tin. 

.00001844.   le.-e-ioo." 

■             ■ 

,00002116.     i6.°6-3So,<' 

Daniell.    7. 

.             ■ 

.00001737.   le.-e-ps?." 

,00001782.  40,° 

Fizeau.    56. 

Brass. 

.000021600.    o°-ioo.' 

MuBchenbrock.W.P.3.68. 

Coal. 

.0000187500 

Smenton.    W.  D.  3.  68. 

vvu-e. 

.ODOO 193000 

.0000178300 

Borda.    W.  D.  3.68. 

.0000185540 

English. 

.00001 S92SO 
.0000189490 
.0000191880 
.0000186671 
.0000188971 

Roy.    W.D.3.68. 

Troughton.    W.  D.  3.  68. 
Lavoieier  &  Laplace.    W. 
D.  3.  68. 

Innc. 

.00002143.     i6,°6-ioo.' 

.00003 1 62.     1 6,''6-3  50.° 

Daniell.    7. 

■ 

,00002207.     16.  "6-1006. 

.00001859.    40.° 

Fizeau.    56. 

2  Brasa  +  1  zinc. 

.0000205S00.    o'-ioo." 

Smeaton.    \V.  D.  3.  68. 

16    ■     +2  tin. 

.0000190800. 

u 

Pewter. 

.0000128300.        ■> 

> 

■ 

.00002033,    i6-''6-ioo,'' 

} 

Daniell.    7. 

* 

.00001994.     i6.''6-2o6.'' 

LINEAR  EXPANSION  TABLES. 
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yil.  Miscellaneous. 


Name. 


Paraffine.  Rangoon. 
Soft  coal.  Charleroy. 
Ebonite. 

Deal  wood. 


Coeff.  of  Expansion. 


.00027854.  40.® 

.00002782.  40.® 

.0000770.  i6.®7-25.®3. 

.0000842.  25.*'3-35.% 

Equal  to  Glass. 


) 


Authority. 


Fizeau.    56. 
«  « 

Kohlrausch.     P.  M.  (4). 

47. 156. 
Roy.    W.  D.3.  67. 


A.  Tj^BLE     • 


OP 


CUBICAL  EXPANSIONS, 


FOR   SOLIDS  AND   LIQUIDS. 


I.  Elemeittaby  Substances. 


Name. 

Coi^f.  of  Expansion. 

Authority. 

Bromine. 

.001016027.   — 7^' 

« 

.001038186.       o^ 

Pierre.    24. 

« 

.001318677.   +63.    J 

Iodine.    Solid. 

.000235.  1 

«         Upon  fusion. 

.1682. 

> 

Billet.    J.  1855.    46. 

«          Liquid. 

.000856. 

Silver.      Compare    also 

with     linear 

table. 

.00005831.    o®-ioo. 

Matthiessen.    5L 

Thallium.    See  linear  ta- 

• 

ble. 

Sulphur.  See  linear  table 

.000622.    iio**-i3o®. 

• 

a 

.000581.     iio**-i5o®. 

« 

.000454.     1 10**-200®. 

» 

Despretz.    13. 

« 

• 

.000428.     I  IO**-250°. 

«         Native  cryst. 

.000183. 

Kopp.    31. 

«         Native. 

.000137.     0*»-I3f2. 

• 

«                    a 

.000223.     i3?2-5o;*3. 

«                   « 

•000259-     5o?3-78* 

«                  « 

.000620.    78^-96*5. 

» 

Kopp.    A.  C.  P.    93. 

129. 

«                  « 

.003097.  96!'5-i09°9. 

«                  « 

.05002.      In  melting  at 
115^ 

Selenium.  1   See  linear 
Tellurium.  J       table. 

Lead.    See   also   linear 

• 

table. 

.000089. 

Kopp.    81. 

« 

.0000^399. 

o**-ioo^ 

Matthiessen.    51. 
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CUBICAL  EXPANSION  TABLES. 


Name. 

Coiifr  of  Bipanaion. 

Anthoriiy. 

Iron.  See  alaolineor  table 

.0000355. 

.0000441. 

o°-ioo».  1 

DulonRAPeUt.    1. 

.000037. 

Kopp.    31. 

S^  }8e.li»»ruble 

Copper.    See  also  linear 

toble. 

.0000515. 

.0000565. 

o'-ioo".  > 

o°-3oo". ; 

Dulong  &  Petit.    1. 

.000055. 

o'-ioo'.  \ 

Playfair  A  Joule.    27. 

.000051. 

fCopp.    31. 

.00004998 

o'-ioo-. 

Mattliieesen.    51. 

Ruthenium.  |See  linear 

Rhodium.      |     table. 

Palladium.   See  also  li- 

near table. 

.0000331 J 

O»-IO0°. 

Matthicasen.    51. 

Platinum.             . 

.0000265. 
.0000375. 

o'-ioo'.  1 
o»-3oo».  ]■ 

Dulong  &  Petit.    1. 

■ 

.00002658 

o°-ioo. 

Matthipsaen.    61. 

Iridium.      1   See  linear 

Oimium.    J      table. 

Zinc.  See  alaolineitr  (able 

.000089. 

£opp.    81. 

H 

.00008928 

o^-ioo". 

Matthiessen.    61. 

Cadmium.    See  also  li- 

near table. 

.0000940. 

Kopp.    81. 

.00009478 

o°-ioo'. 

Matthiessen.    61. 

Magneeium.    See  linear 

table. 

Uercur^. 

For  vei^-  early  determi- 
natioiiB  see  Dalton, Ca- 
vendish.   Deliif,  Afh- 
ard.Roy.^buckburgh, 
Cotte,  Caabois.  Lavoi- 
sier  &    Laplace,    L«- 
lande  &  Deliale,  Ro- 
senthal, and  Lichten- 

.00017583 

o^-ioo".  1 
o°-3So°.  J 

Hiillstrom.      Gilb.   Ann. 

.00017721 

20.  897. 

.00018018 

o'-ioo". 

.00018433 

0°-200<'. 

Dulong  &  Petit.    1. 

.00018868 

o'-soo".  J 

.00017405 

MiHtier.    28. 

.00017905 

o". 

.00017950 
.00018001 

10°. 
ao". 

Begnault.    W.  D.  8.  66. 

.0001805. 

30'. 

See  next  page. 
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CUBICAL  EXPANSION  TABLES. 


Name. 

Coeff.  of  Bspansion. 

Authority. 

Mercury. 

.00018102. 

40^ 

See  preceding  page. 

.00018152. 

SO-. 

.00013203. 

600. 

Regnault.    W.  D.  8.  56. 

.00018253. 

70®. 

.00018304. 

8o^ 

( 

.00018354. 

900. 

See    original    paper    for 

.00018405. 

lOO^ 

fuller  series  of  values. 

i           n 

.00018657. 

150^ 

.00018909. 

200°. 

.00019161. 

250**. 

.00019413. 

300°. 

.00019666. 

350^ 

.0001812. 

O^-IOO^ 

Matthiessen.    50. 

Indium.  See  linear  table 

FhosphoruG.* 

.000359.     * 

:>^-i7^9. 

.000399.     * 

D^-35°.9. 

Erman.    4. 

.001226.    < 

3^-38^.2. 

.0010024. 

o°-6i^2. 

/ 

.000351.     \ 

5°.3-i5°.8. 

^ 

.000371. 

i5''8-4i°.i. 

.000369. 

15^8-43°.!. 

.000366.     i 
.000396. 

B^3-i5°.8. 
i5°8-4i^i. 

Kopp.    A.  C.  P.  93. 129. 

• 

.000397. 

iS°8-43^i. 

.0009371. 

0^-70°. 

.03422.   Ini 

ndting  at  44°. 

k 

Solid. 

.000376.     0^-40**.  1 

.000520.  5o®-€o**.J 

Pisati  &  DeFranchis.  B.D. 

«           Molten. 

C.  G.  8.  70. 

Arsenic.  See  linear  table 

Antimony.  See  also  line- 

ar table. 

.00003'!. 

Kopp.    31. 

« 

.00003167. 

O'^-IOO®. 

Matthiessen.    51. 

Bismuth.    See  also  line- 

ar table. 

.0000400. 

Kopp.    31. 

« 

.00003948. 

o**-Ioo^ 

Matthiessen.    51. 

Gold.      See  also  linear 

table. 

.00004411. 

« 

«              « 

Diamond.   See  also  line- 

ar table. 

.00000354. 

4o^ 

Fizeau.    49. 

Silicon.  See  linear  table. 

Tin.     See  also  linear  ta- 

ble. 

.0000690. 

Kopp.    31. 

♦  According  to  Pisati  <fe  DeFranchis,  if  solid  Phosphorus  at  40®  has  the  Tolume 
1.03446,  its  volume  molten  at  44°  will  be  1.0504.    B.  D.  C.  G.  8.  70. 
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Name. 

Coeff.  of  Expansion. 

Authority. 

Tin. 

« 

Aluminum.    See  linear 
table. 

.000070. 
.000065. 

.00006889.  o°-ioo^ 

Kopp.    A.  C.  P.  93. 129. 
Kupflfer.    A.  C.  Phye.  (2). 

40.  285. 
Matthicsseu.    51. 

II.    Fluoridis,  Chlorides,  Bromides  and  Iodides. 


Name. 

Formula. 

Coeff.  of  Expansion. 

Authority. 

Calcium  fluoride. 

CaF,. 

.000062. 

Kopp.    81. 

«             « 

a 

.000058512.  o°-ioo*».|Pfaff.  37.  Second 

paper. 

Potassium  chloride. 

Ka 

.00010944.    0**-I00®. 

Pla>'fair  &  Joule. 
27. 

Ammonium    « 

NH,  CI. 

.000191.           « 

Playfair  &  Joule. 
27. 

Sulphur           « 
«                « 

s,a,. 

.001028.    o®-ioo®.  1 
.001118.    0^-150®. 

Kopp.  85.  See  de- 
tails.    Second 

■ 

paper. 

Calcium           « 

Ca  CI,.  6  H,  0. 

.002227.    o®-6o®.    1 

Kopp.  A.  C.  P. 
93.  129. 

«                « 

« 

.09647  .In  meldng  at  290 

Intermediate  va- 

. 

lues  given. 

Barium            « 

Ba  CI,. 

.00009873.  o®-ioo®. 

Playfair  <&  Joule. 
27. 

Phosphorus  trichlo- 

Pierre. 24.   Also 

ride. 

PCI,. 

.001128619.    0®.     [ 

26. 

«                 « 

« 

.001589242.  78*34- J 

«                 « 

« 

.001233.    o**-5o^   " 

Thorpe.  B.D.C. 

G.    8.  831. 

«                 « 

« 

.001289.    o®-75**.9. 1 

Volume      given 

* 

for  every  l(f. 

«    oxychloride. 

POCl,. 

.001381.    0^-50**. 

Thorpe.  B.D.C. 
G.    8.  829. 

«              « 

« 

.001230.    o**-ioo*.  1 

Volume      givmi 

«              « 

« 

.001 237.  o®-io7**23.  J 

for  every  10*. 
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Name. 

Formula. 

CoCff.  of  Expansion. 

Authority. 

FhoBphorus  sulpho- 

> 

chloride. 

PS  CI,. 

.000826.  0^-50**- 

Thorpe.   B.D.C. 

» 

G.    8.  830. 

«                « 

« 

.0011187.  o**-ioo°. 

Volume      given 

«               ,« 

« 

.001163.  0^-125®. 

for  every  10°.  * 

Arsenic  trichloride. 

As  CI,. 

.000925854.   -30** 

a                  « 

« 

.000979073.    0®. 

Pierre.    24. 

«                  « 

« 

.001333299. 1 33°8 1.  J 

Antimony      « 

8b  CI,. 

.000832 1. 73?2- 100?  i 
.ooo9675.73°2-23o?J 

Eopp.  35.  Second 

«              « 

« 

paper. 

Carbon  dichloride. 

«                   a 

C,  CI4. 

.001002628.    0° 
.001299538. 1 23^.9. 

Pierre.    80. 

«  tetrachloride. 

C  CI4. 

.001183844.    o^     1 
.001571522.   78^.1. 

«              1 

« 

Pierre.    80. 

«              1 

« 

.001 162988.  o''-30°.] 

«              1 

« 

.001 2727 14. 0*^-70*'. 

«              1 

« 

.001391845.0°-!  10? 

Him.    62. 

«              1 

« 

.ooi553i9.o°-i5o^J 

Silicon           < 

Si  CI4. 

.001272135.    -40®.! 

«              < 

« 

.001294119.    0°. 

Pierre.    24. 

«              < 

« 

.001978592.    59®. 

Titanium       < 

TiCl^. 

.000876944.  -25®. 

«             1 

« 

.000942569.   0°. 

Pierre.    24. 

«             1 

« 

.001357899.    136^  1 

Hn                i 

Sn  CI4. 

.001101490.  -25^ 

«                 1 

« 

.0011321J01.  o^ 

Pierre.    24J 

«                 1 

« 

.001647378.  Ii5**.4j 

Fhosphonia   tribro- 

mide. 

P  Br,. 

.000847205.    0®.    ] 

«                 « 

« 

.00100871  Jo.     100®. 

Pierre.    24. 

«                 « 

« 

.001149896. 175^3.) 

Antimony      tribro- 

mide. 

Sb  Br,. 

.0008315.  9o'*-28o^ 

Kopp.  35.  Second 
paper. 

Silicon       tetrabro- 

mide. 

Si  Br,. 

.000952572.    0®.     1 

«                 « 

« 

.001112682.     100°.  . 

Pierre.    24. 

«                 « 

« 

.001205180. 1 53^36. 

• 

Silver  iodide. 

«t-i 

o 

Agl. 

-.000007 1 8.-1 8°  to  0® 

" 

«         « 

^h 

« 

-.00003297.0*10  21° 

«         « 

'  S.9 

« 

-.00005570. 21°  1067® 

«         « 

«         « 

.0000436.   ii6**-45o® 

.011323.      la   changing 

Rodwell.Chem- 
icalNewB.  81. 

gHH 

from  amorphous  to  cryst. 

4. 

.5  tc 

at  xi6«. 

«         « 

S^ 

« 

.01030001.     In    fusing 

a 

ai45oP. 

■ 
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III.    Oxides. 


Name. 


Water.* 


Formula. 


H,0. 


Coeff.  of  Expansion. 


.00045176.  o®-loo®. 


— .0000264.  o**-4®.i. 
.00013053.  0^-30®. 

.000231821.  o®-5o®. 
,000429279852.0.-100^ 

-.0000552.-310-13^75. 
'OO021553.  3^75-40°- 


.0004495.  4''-ioo®. 


,000213616.  -1 3®.  14.1 
.000430139.  97''.72.  J 

.00042986.  o*-ioo°. 


Authority. 


— .000066301.  o®. 
.000440307.  100^ 


;} 


.00042839.  o®-ioo®. 


.00043105.  o®-ioo®. 


.00064713.  o®-i57®. 


.000430.  o®-ioo®. 
.000598.  o°-i  50®. 

.000783.   0®-200®. 


Deluc.  SeeGren'e  J. 

1.  216. 
Hallstrom.  2.    Vol. 

given    for   every 

degree. 
Mimcke.    8.     Vol. 

given    for    every 

degree. 
Stampfer.    9.    Vol. 

given    for    every 

degree. 

Despretz.  14.  Vol. 
given  for  every 
degree. 

Pierre.    20. 

Kopp.  23.  Vote, 
given  at  inter- 
mediate degrees. 

Pierre.    26. 

[Hagen.J.1856.48. 
Vol.  given  for  ev- 
ery five  degrees. 
Buff.  A.  C.  P.  4th. 
Supp.    129 
Mendelejeff.  A.  C. 
P.  119.  1.     See 
paper  for  many 
details. 
Sorby.  40.  Vol.  given 
at  some  intermedi- 
ate temperatures. 


*  Details  regarding  the  expansion  of  water  are  too  fUU  for  admission  to  these 
tables.  Only  the  leading  fiicts  can  be  here  stated.  Many  interesting  series  of  deter- 
minations are  unavoidably  omitted. 
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.    Name. 

Formula. 

CoSff.  of  Expansion. 

Authority. 

• 

Weidner.  •48.    Vol. 

Water. 

H,0. 

— .000034.    o®-4®. 

given    for    every 

tf 

« 

— .000 1 362. -10°  to  4® 

degree. 

Matthiessen.  50.  Vol. 

.0002500.    4^-50°.      1 
.0004496.    4®-ioo. 

given  for  every 
degree. 

« 

.00051655.  4®-I2o^ 

.00079498.    4'*-200°.  J 

Him.  52.  Interme- 

« 

diate  values  given. 

« 

— .00003292.  o®-4°o7. 
.00025996.    4?07-5o?J 

Rofiwetti.  53.  Every 

« 

degree  given. 

fRossetti.  53.    Sec- 

ond paper.  Vol. 

« 

« 

.000392.   -10®  to  100®. 

given   at  every 
i    degree. 

Ice. 

« 

.0001585.     O*'-!^ 

Pliicker  and  Geifller. 
P.  A.  86.  238. 

Iodine  pentoxide. 

1,0,. 

.000066.    0^-51®. 

Ditte.  A.C.Phys.  (4). 

• 

21.  5. 

Sulphur  dioxide.  L. 

S  0,. 

001496377.  -25^85.1 

* 

Pierre.  26. 

.001819947.    -^v. 

^»     ^^^^  ^   ^0  W         ^^m^09 

.00193.    o''-i8^         j 

.00368.    9I''-99^5. 

Drion.  38.  Compare 

.00463.   io8°5-ii5°5. 

also  A.  C.  Phys. 

.00533.      Il6°-I22®. 

(3).    56.  6. 

.00600.    1 22®- 1 27**. 

•00190.    -10®  to -5®. 

.00194.    -5°  to  o^ 

.00198.    o°-5**. 

.00202.    5°-io®. 

.00206.     Io®-I5^ 

.00210.     l5®-20. 

D'Andre^ffl 

.00215.    20-25°. 

.00220.    25°-3o°. 

.00225.    3o®-35^ 

.00230.    35°-40®. 

Sulphur  trioxide. 

so,. 

.0027.    25^-45^ 

Schultz-Sellack.  P. 
A.  139.  480. 

Lead  monoxide. 

PbO. 

.0000795.    o°-ioo®. 

PI  ay  fair  &  Joule.  27. 

Manganic  oxide. 

Mn,  Oj. 

.0000522.         « 

a                   « 

Ferric             « 

Fe,  0,. 

.000040.    Hematite. 

Kopp.    81. 

ff                 « 

« 

.00002501.     40°. 

Fizeau.    49. 

Ferroso-ferric  « 

Fe,  O4. 

.000029.    ^^Sn^tite. 

Kopp.    31. 

c               a       « 

« 

.000028620.    o®-ioo°. 

Pfaff.  37.  Second 
paper. 

Copper  oxide. 

CuO. 

.00000279.      40**' 

Fizeau.    49. 

Zinc           « 

ZnO. 

.00001394.    40°.   Zincitc. 

a             « 
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Name. 

Formula. 

Coeff.  of  Expansion. 

Authority. 

Magnesium   oxide. 

Cryst. 

MgO. 

.00003129.    40®. 

Fizeau.    49. 

ft                    a 

« 

.000003104.  o®-I0O^ 

Calcined  at  350®,  at 

«                    « 

« 

.000002402.         « 
.000001764.         « 

450°,  at  dark  red 
heat,  and  at  bright 
red  heat. 

«                    « 

« 

.000001634.         « 

Ditte.    C.  8.  J.  (2). 

d 

9.  869. 

Mercuric  oxide. 

HgO. 

.00005802.    o®-ioo®. 

Playfair  &  Joule.  27. 

Nitrous        «        L. 

N,0. 

.00428.      -5**  to  o**. 

«              « 

« 

.00422.       o°-5®. 

«              « 

« 

.00484.        5®-io°. 

D'Andre^ff.    39. 

«              «* 

« 

.00656.      io**-i5®. 

«                  c 

« 

.00872.       I5°-20®.      J 

Hyponitric  acid.  L. 

NO,. 

.001445.    0®. 

Coeff.  given  for  every 
10®  from  0®  to  90®. 

«                 u 

« 

.002021.    50**. 

» 

Drion.    A.  C.  Phys. 

«                « 

« 

.003081.    90®. 

(3).  56.  5. 

Arsenic  triozide. 

fl 

Cryst. 

As,  Oj. 

.000123715.    40®. 

Fizeau.    49. 

Senarmontite. 

Sb,  0,. 

.00005889.       « 

a               « 

Carbon  dioxide.  L. 

CO,. 

.0142.    0^-30®. 

Thilorier.    See  38. 

«            ( 

« 

.00475.    -10®  to -5®.  ] 

«            ( 

« 

.00492.    -5° too®. 

«            ( 

« 

.00540.    o®-5°. 

«            ( 

« 

.00629.    5''-io**. 

D'Andre^ff.    39. 

ff            i 

« 

.00769.    io'*-i5*'. 

«            1 

c 

.00975.    I5®-2o^ 

«            < 

« 

.01277.     20°-25®. 

Quartz. 

« 

SiO,. 

« 

.000039. 
.000042. 

Kopp.    31. 

« 

« 

.00003840.    o®-ioo**. 

Pfaff.  37.  Second 
paper. 

« 

« 

.00003619.    40®. 

Fizeau.    49. 

Rutile. 

TiO,. 

.000032. 

Kopp.    31. 

u 

K 

.00002347.    40®. 

Fizeau.    49. 

Tin  dioxide.  Powder 

SnOr 

.0000172.    o®-ioo®. 

Playfair  <fe  Joule.  27. 

Tinstone. 

« 

.000016. 

Kopp.    81. 

« 

« 

.00001389.    o®-ioo®. 

Pfaff.  37.  Second 
paper. 

« 

« 

.00001034.    40®. 

Fizeau.    49. 

Corundum. 

Al,  0,. 

.00001995.    o**-ioo®. 

Pfaff.  37.  Second 
paper. 

« 

« 

.00001705.    40®. 

Fizeau.    49. 

Spinel  ruby. 

Mg  0.  Al,  0,. 

.00001787.      « 

«          « 

Plconaste. 
Gahnite. 

.00001805.      « 
.00001766.      « 

«          « 

Zn  0.  Al,  0,. 

«          « 

\^  i*a{  ^  f y>n  1  fio 

ormnfrc/^         ■ 

•          « 

JBLrtSlLbUIllvO. 

1 

.\AAA/ 1  /  5V.          ^ 
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rv.    Sulphides. 


Name. 

Fonnula. 

Co^ff.  of  Expansion. 

Authority. 

Selenium  sulphide. 

SeS. 

.00014176.    0^-52®. 

Ditte.  A.  C.  P.  168. 
187. 

Lead              « 

In  powder. 

PbS. 

.0001045.    o®-ioo®. 

Playfair  A  Joule.  27. 

Galena. 

« 

.ocxx>6io. 

Kopp.    31. 

« 

a 

.000055782.    o^-ioo"*. 

Pfaff.  37.  Second 
paper. 

Pjrrite. 

FeS,. 

.000034. 

Kopp.    81. 

« 

« 

.000030252.    o®-ioo®. 

Pfaff.  37.  Second 
paper. 

Blende. 

Zn  S. 

.0000358. 

Kopp.    31. 

Carbon  disulphide. 

CSr 

.0011016.  -50®  too®. 

Muncke.    10. 

TT       1                *                       f 

«               « 

«                    a 

.00119625.    o°-40°.     . 
.0012517.     0^-70°. 

Vol.  given  for  every 
degree  from  — 60® 

4 

to  4- 70°. 

«                    « 

.001072705.  -34''.9i-  ) 
•001332332.   59°.55^j 

Pierre.    20. 

«                    « 

.001139804.    0°.        \ 
.001402735.    47V-  / 

Pierre.    26. 

«                    « 

.001236617.  o®-4o^ 

«                    « 

.001325986.    o®-8o®. 

Him.    52. 

«                    « 

.001459566.    0®-I20°. 

«                    « 

_ 

.001660760.  o°-I8o^J 
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V.   Hydratis. 


Name 

> 

Formula. 

Coeff  of  Expansion. 

Authority. 

Iodic 

acid. 

H  I  0,. 

.0002242.    o^^-sS^.S. 

Ditte.  A.  C.  rhys.  (4).  21. 6. 

Sulphuric 

HjSO^ 

.00031. 

Achard.      Young's     Nat. 
Phil.  2.  392. 

« 

« 

.00057349.     o®-ioo°. 

Ever>'  10"*  given  from  -30** 

« 

« 

.000596443.    0°-200''. 

to +230°. 

« 

« 

.00060373.     0^-230'^.  J 

Muneke.    8. 

« 

« 

.0005656.     0°-23**. 

Marignac.  A.  G.  Phys.  (4). 

22.  420. 

« 

n 

.0005585.    20®. 

«        C.S.J.(2).9.1125. 

Nitric 

HNO,. 

.00114J85.    o®-ioo®.^ 
.00117808.    o°-ii5°.| 

Muneke.    8. 

a 

« 

Every  5**  given  from  -20® 

to  +116°. 

VI.   Sulphates,  Hyposulphites  and  Chbomates. 


Name. 

Formula. 

Coeff  of  Expansion. 

Authority. 

Potassium  sul- 

• 

■ 

phate. 

K,  S  0,. 

.00010697.  o°-ioo°. 

Playfair&  Joule.  27 

«       bisul- 

phate. 

K  H  S  0,. 

.00012287.       « 

«              « 

Ammonium 

sulphate. 

(N  H,),  S  0,. 

.00010934.        « 

«              « 

Gypsum.  See  li- 

• 

near  table. 

Ca  S  O4.  2  H,  0. 

.0000750.         « 

Pfaff.  37.  Second 
paper. 

Celestine.     See 

linear  table. 

SrSO* 

.000061. 

Kopp.    31. 

« 

« 

.00005261.  o°-ioo°. 

Pfaff.  37.  Second 
paper. 

Barite.    See  li- 

near table. 

BaSO^. 

.000058.              , 

Kopp.    31. 

« 

« 

.00005190.  o°-ioo**. 

P&ff.  87.  Second 
paper. 
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Name. 

Formula. 

Coeff.  of  Expansion. 

Authority. 

Ferrous  sul- 
phate. 
Magnesium  sul- 
phate. 
Copper  sulphate 
«           « 
«           « 

Fe  S  0,.  7  H,  0. 

Mg  S  0,.  7  H,  0. 

CUSO4.  5H,0. 

« 

.0001153.    o**-loo®. 

.0001019.         « 
.00005315.       «        1 
.0000812.         « 

.00009525.          a 

Playfair  &  Joule.  27 

«              « 

Three  samples. 
Playfair  &  Joule.  27 

Copper  ammo- 
nium sulphate 

Copper  potassi- 
um sulphate. 

Zinc  potassium 
sulphate. 

Magnesium  po- 
tassium   sul- 
phate. 

Magnesium  am- 
monium sul- 
phate. 

Common  alum. 

Chrome       « 

(XH,),Cu{S0,),.6H,0 
K,Cu(SO0,.  6H,0. 
K,  Zn  (S  0,),.  6  H,  0. 

K,Mg(S04),.6H,0. 

(NH,),Mg(80,),.6H,0 
KA1(S0J,.  12H,0. 
K  Cr  (S  OJ,.  12  H,  0. 

.000066113.  0®-I00®. 

.00009043.             « 
.00008235.             « 

.00009372.             « 

.00007161.             « 
.00003682.  0**-200®. 
.00005242.             « 

Playfiair  &  Joule.  27 

«              « 
«              « 

«                m 

«                 « 
Playfiair  &  Joule.  27 

Sodium    hypo- 
sulphite. 

«           « 

«             c 

Na,  S,  0,.  6  H,  0. 

c 

.0001 51 1 1.  o**-45^ 
.000925.  o'*-8o**.        [ 

.05095.10  meiangat45** 

Kopp.  A.C.  P.  93. 
129.  Vol.  given  for 
every  10®,  from  0® 
to  80®. 

Potassium  chro- 
mate. 

«          « 

Potassium     di- 
chromate. 

K,  Cr  O4. 
K,  Cr,  Ov 

.00011005.  o®-ioo("." 

.0001134.           c 

.000122.          « 

Playfair  &  Joule.  27 
Play&ir  &  Joule/  27 
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VII.  Chlorates,  Nitrates  and  Phosphates. 


Name. 

Formula. 

Coeff.  of  Expansion. 

Authority. 

Potassium    chlor- 
ate. 

KCIO,. 

.00017112.   O-IOO.® 

Playfair  &,  Joule.27 

Sodium  nitrate. 
Potassium  « 

«             «  Crystal 
«              a  Powder 

Barium  nitrate. 
Lead           « 

Na  N  0,. 
KNO, 

« 

« 
Ba  N,  0«. 

Pb  N,  0.. 

.000128.             « 
.0001967.           « 
.00017237.         «           [ 
.0001947.           « 
.00004523.         « 

.0000839.           * 

Playfair  <&  Joule. 
27. 

Playfair  <&  Joule. 
27. 

Sodium  phosphate 

«            « 

Apatite.  See  linear 
table. 

Na,HP0,.12H,0 

« 

• 
.0001371.  o'»-35®. 
.0010286.  o**-7o®. 

.05085.  In  melting  at  25^ 

< 

.00003123.  0**-IOO^ 

Kopp.  A.  C.  P.  98. 
129.    Vol .  given 
for  every  10°from 
0^  to  7(f. 

Pfeff.   37.   Second 
paper. 

VIII.  Carbonates. 


Name. 

Fonnula. 

CoSff.  of  Expansion 

Authority. 

Calcite.  See  linear 

table. 

Ca  C  0,. 

.0000196.  o**-ioo®. 

Dulong  &  Mitscherlich. 
P.  A.  1.    127. 

« 

« 

.0000174. 

Mitacheriich.  P.  A.  10. 
149. 

« 

« 

.000018. 

Kopp.    31. 

« 

« 

.00002010.  O®-I00®. 

Pfafif.   37.    Second  paper. 

Arragonite.  See  li- 

near table. 

a 

.000065. 

Kopp.    31. 

« 

« 

.00005802.  O®-I00.® 

Pfaff.   87.    Second  paper. 

Chalybite.    See  li- 

near table. 

FeCO, 

.000035.  (Inpore-) 

Kopp.    81. 

« 

« 

.00002688. 

P&ff.  37.   Second  paper. 

Dolomite. 

(Ca  Mg)  C  0,. 

.000035. 

Kopp.    31. 
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IX   Silicates. 


Name. 


Coeff.  of  Expansion. 


Emerald.)  See  linear  table  .oooooi 68.  40^ 


Beryl.      j 
Topaz. 
Tourmaline. 
(Garnet. 
Analcime. 
Idocrase. 
Zircon. 
Orthoclase' 
« 

Adularia. 

Hornblende.  «  « 

Diopside.        «  « 

Glass.    See  linear  table. 
« 


« 
« 

« 

« 


.00000105. 
.00002137. 
.00002181. 
.000025434. 
.000027783. 
.00002700. 
.00002835. 
.000026.1 
.000017. J 
See  linear  table ;  .0000 1 794. 

.00002845. 
.00002330. 


o®-ioo**. 


a 


« 
« 
« 

« 
« 

« 

« 
« 
c 
« 
« 

« 

« 
« 

« 


White.   Tube. 
«       Globule. 

«  « 

Green.  Tube. 

«      Globule. 
Swedish.  Tube. 


} 


©"-loo*'. 
o°-ioo®. 

0°-200<*. 

o''-3oo<*. 


Globule.)  .00002441. 


.0000258. 

.0000275. 

.0000304. 

.0000265445.    o®-i®. 

.00002648.    o®-ioo®. 

.00002592.)      « 

.00002514.) 

.00002299. 

.00002132. 

.00002363. 


«  «        J  i. 0000241 


;:} 


Hard  French.  Tube. !  .00002142. 


«         «    Globule 
Cr}'stal.  Tube. 

«       Globule. 
Globe. 


« 


}• 


« 
« 

« 

« 

« 


Authority. 


Fizeau.    49. 

Pfaff.  37.  Second  paper. 


a 

« 
« 
a 


« 
« 

c 
« 


« 
« 
a 
a 


{ 


Kopp.  31. 
Pfiafr.  37.  Second  paper. 


« 
« 


'Dulong<fe  Petit.  1. 


Muncke.  8. 


Common  tube. 
Common. 

rCr>-8tal  Glass  from 
(    Choisy  le  Roi. 
Wliite  French. 
Soft  soda  glass. 
«       «       « 

Hard  potash  glass. 


.00002242. 

.00002101. 

.00002330. 

,00002304. 

00002349. 

.00002579.  m.ofl2.o®-i®. 

1.0000276. 

.0000305. 

.0000228. 

.0000233. 

.000025531, 

.000026. 

.000024. 

.000021. 


.  Regnault.  16. 


o^'-ioo®. 
o**-3oo*». 
o^-ioo®. 
0^-300®. 
o°-Ioo^ 


Regnault.  W.  D.  8.  71. 

Kopp.  23. 
Kopp.  31. 
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Name. 


Glass. 

«     From  St.  Gobain. 

«     Soft  Thuringian. 
«  « 

Bayeux  Porcelain. 
«  tt 


Coeff.  of  Expansion. 


.0000277.  o°-ioo®. 
.00002331.  40**. 
.00002566.  o°-ioo® 
.0000305. 
.0000359. 

.0000108.  o®-86o®. 
.0000108.  o°-ioo°. 


1 

1 


Authority. 


Mendelejeff.A.C.P.l  19.1. 
Fizeau.    49. 
Matthiessen.  50. 

\Veinhold.P.A.149. 186. 

Deville  &  Trooet.   W.D. 
3.71. 


X.    Miscellaneous  iNORGAinc  Bodies. 


Name. 


Ammonia.    N  H. 


« 

a 

a 
« 


Aqua  ammonia. 

Aqueous     hydrochlonc 
acid. 

Cyanic  acid.    L. 
«         « 
«         « 

Chloronitric  acid, 
tt  « 


Coeff.  of  Expansion. 


.00146.  10®. 
.00166.  1 0^.4. 
.00152.  II®. 
.00190.  — 10°  to  — 5**. 
.00200.  — 5®  to  o®. 
.00210.  o°-5®. 
.00220.  5°-io®. 
.00230.  10^-15®. 
.00240.  I5**-20°. 

.00044069.  o®-45®. 


.00056355.  ©Ms"*- 

.0003300.  — 20®  to  — 14®. 
.0006999.  — 20®  to  o**. 
.0008450.  — 3**  too®. 
.0020091.  o®-6®. 
.0035648.  6®4-i8®4. 


Authority. 


} 


Jolly.    A.  C.  P.  170. 190. 


D'Andre^ff.    89. 


'  Muncke.  8.  Vol.  given 

at  eTer>'  degree  from 

-15®  to  +45®. 
Muncke.  8.  Vol.  given 

for    every  5®    from 

-20®  to  +46®. 

Troost   &  Hautefeuille. 
J.  21.  314. 

Baudrimont     J.  F.  P. 
31.  478. 
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XI.    Alloys. 

■ 

Name. 

Coeff.  of  Expansion. 

Authority. 

Lead  and  tin. 

Pb  Sn^. 

.00007188.  o**-ioo*. 

Matthiessen. 

51. 

Pb^  Sn. 

.00008419.        « 

« 

« 

Lead  and  cadmium. 

PbCd. 

.00009138.  o°.-ioo®. 

Matthicssen. 

51. 

Lead  and  bismuth. 

Pb,  Bi. 

.00008621.  oVioo^ 

Matthicssen. 

51. 

Pb  Bi,,. 

.00004086.        « 

« 

« 

Lead  and  mercury. 

■ 

1  vol.  Pb  with  2  vols.  Hg 

.00012515. 

Kupffer.  A.  C.  Phvs.  (2). 
40.285. 

1          «          8       « 

.00012884. 

« 

c 

1          «          4       « 

.00013291. 

« 

« 

Silver  and  copper. 

86.1  per  cent,  silver. 

.00005436.  o®-ioo®. 

Matthiessen. 

51. 

71.6       «            « 

.00005713.        « 

« 

« 

Silver  and  platinum. 

66.6  per  cent,  silver. 

.00004568.  o°-ioo®. 

Matthiessen. 

51. 

Silver  and  gold. 

Ag,  Au. 

.00005166.  O®-I00®. 

Matthiessen. 

51. 

Ag  Au. 

.00004916.        « 

«i 

« 

Ag  Au,. 

.00004300.        « 

c 

« 

Copper  and  gold. 

66.6  per  cent.  gold. 

.00004657.  o°-ioo®. 

Matthie^en. 

51. 

Ck)pper  and  zinc. 

Brass.  71  per  cent.  Cu. 

.00005719.  o**-ioo®. 

Matthiessen. 

51. 

Zinc  and  tin. 

Zn  Sn,. 

.00007184.  o®-Ioo^ 

Matthiessen. 

51. 

Zn  Sn,. 

.00007058.        « 

« 

« 

Hn  and  bismuth. 

Sn,  Bi. 

.00005098.  o®-ioo®. 

Matthiessen. 

51. 

Sn  Bi„. 

.00004064.       « 

« 

« 

Tin  and  gold. 

Sn,  Au. 

.00004233.  o®-ioo*. 

Matthiessen. 

51. 

Sn^  Au,. 

.00004428.       « 

« 

« 

Tin  and  mercury. 

Sn,  Hg. 

.0000998. 

Kupflcr.  A.C 

'.  Phys.  (2). 

40.  285. 

Sn,  Hg. 

.000103. 

« 

« 

SnHg. 

.000122. 

« 

« 

Sn  Hg,. 

.0001313. 

« 

« 
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Name. 


1  vol.  Sn  to  1  vol.  Hg. 

1         «         2       « 
1         «         8       « 
Lead,  tin,  and  bismuth. 
/  2  partfi  Bi,  1  part 
I     Pb,  1  part  Sn. 
« 


CoSff.  of  Expansion. 


« 

« 
« 
« 
« 

« 


.000119576. 

.00014055. 
.0001245. 

.00002304.  o**-56**. 
—.00008387.  o**-62**. 
— .00010304.  o°-69°. 
— .00008146.  o**-75°. 
.0000005747.  o°-87®. 
.0001792.  o®-ioo°. 
.00017475.  0°-200°. 
.00003143.  0^-70®. 
— .00005611.  o°-95°. 
.0001104.  o®-ioo°. 
.0001411.  o°-iio®.. 


Authority. 


Kupffer.  A.  C.  Phys.  (2). 
40.  285. 


a 


« 
« 


Erman.    4. 


Kopp.  A.C.P.  93.129. 
Volume  given  for  every 
10°  from  0°  to  1 10**. 


XII.    IIydrocarboxs. 


Name. 


Butyl. 
Benzol. 


« 
« 
« 
« 

a 
« 


Toluol 


« 
II 


Xylol. 


« 
« 


CoefT.  of  Expansion. 


o°-ioo°. 

O^'-IIO^ 

o°-25** 


o°-50 

o°-75 
0*^-85 

0®-20*' 

o°-4o® 
o°-^« 
o^-8o*» 


.00131.    o°-75**. 


0®-20®. 

o**-4o'*. 

o*»-8o^ 
o**-ioo**. 

0°-20°. 

o*'-40**. 
o*»-^*». 
o**-8o«. 
o**-ioo**. 


) 


Authority. 


Kopp.  35.  Second  paper.  Values 
given  for  intermediate  t°*8. 

Kopp.  23.    Second  paper.    Vol. 
given  for  every  5°  from  0®  to 

85". 


Louguinine.    54.    Vol.  given  for 
every  5°  from  0**  to  80°. 

Pisati  &  Patemo.  C.  8.  J.  (2). 
12.  686.  Volume  also  given 
at  15^  25^  and  50^ 


Louguinine.    54.    Vol.  given  for 
every  10°  from  0°  to  100°. 


Louguinine.    54.    Vol.  given  for 
every  10°  from  0°  to  100°. 
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Name. 

Formula. 

Coeff.  of  Expansion. 

Authority. 

Pisati  &  Patemo. 

• 

C.  8.  J.  (2).    12. 

Cumol. 

C,  H„. 

.0010907.    o**-loo®. 

68G.  Volume 
given  at  25**^'', 
and  75**. 

• 

Kopp.  85.  Volume 

Cymol. 

Cio  H14. 

.001028.    o®-ioo®. 

given   at  inter- 

« 

« 

.0011661.    o**-i8o^    [ 

mediate  tem- 
peratures. 

t 

Pisati  &  Patemo. 

« 

.000954.    o^'-so®.       . 

C.  S.J.  (2).    12. 

« 

.00102389.   o®-ioo®.  ' 

686.  Values  giv- 
en  for  ever>-  5**. 

«    From  cummin  oil. 

« 

.000020.     0®-20°. 

V                                                •              •                                                      ^     ^ 

«         «           «         « 

«            «               c             « 
«             c                 «               « 

0 

« 

.000946.    o**-40**. 
.0009725.    0^-60°, 
.0009855.    o**-8o°. 

Lougumme.  54. 
Vol.  given  for 
every  10°  fronx 

(y*toioa». 

«           «              a            « 

« 

.0010229.    o''-ioo**. 

" 

Louguini^ie.     54. 

«        «     camphor. 

« 

.0009512.    o°-4o®.      1 

Vol.  given    for 

«        «            « 

c 

.0010581.    0^-100®.    1 

every  10°  from 
0°  to  100°. 

< 

Kopp.  35.  Second 

Naphthaline.    L. 

10  H«' 

.0007836.  79**.2-ioo®.  f 

paper.      Inter- 

c 

tt 

.0010021.  79**.2-226°.  ' 

mediate  values 

given. 

Terebene. 
(1 

Cio  Hi,. 

tt 

.000896554.    0®. 
.001327673.    161®. 

Pierre.  26  and  30. 
Frankenheim.   J. 

Oil  of  turpentine. 

« 

.0010346.    o®-i5o®. 

1.  68. 

^ 

Kopp.  A,  C.  P.  93. 

«            « 

« 

—.00088.  —10*  to  0**. 

129.  Vol.  given 

«                 c 

a 

.001051.     0**-IOO®. 

for     every     5° 

d                a 

a 

.001062.    o'*-i  10°. 

from— 10°  to  -h 

^ 

110°. 

«                « 

tt 

.00085019.    o®-40°. 

«                « 

« 

.00095838.    o**-8o°. 

ft     —  .     ft 

Him.  52. 

«                a 

« 

.00103773.     0°-I20®. 

«                «c 

tt 

.00111478.   o®-i6o®.  J 

Gladstone.  G.  S.  J. 

(C                       « 

« 

.00066,  to  .00068. 

(2).  10.  1. 

^ 

Frankenheim.  J. 

«     citron. 

« 

.0010227.    0®-i35*. 

1.68.  Two  sam- 

«         « 

« 

.0010368.      0''-I20^ 

ples. 

«     rosewood. 

Ci5  H,4. 

.000642,  to  .00065. 

Gladstone.  C.  S.  J. 
(2).  10.  1. 

CUBICAL  EXPANSION  TABLES. 
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Name. 

Formula. 

Coeff.  of  Bsqpansion. 

Authority. 

Rectified  petroleum. 
Petroleum. 

.00111576.  o**-95^ 
.001039.    o®-ioo°. 

.0010669.  o**-I2o^  I 

Muncke.  8.  Vol- 
ume given  for 

every  5°  from 
1     0*'to"^95*- 
Frankenheim.  P. 

A.  72.  422.  Vol. 

given  for  every 

5^ 

XIII.    Compounds  Consisting  op  C,  H,  and  O. 


Name. 

Formula. 

Methyl  alcohol. 

CH,0. 

«               a 

« 

«               « 

« 

«               « 

« 

«               « 

tt 

«               « 

« 

«               « 

« 

«               « 

d 

«              a 

« 

«              « 

«              « 

Ethyl  alcohol. 

C,  H,  0. 

H                      ff 

«                       « 

Coiiff.  of  Expansion. 


.001131647.— 37°.99.1 
.001348109.  69^38.  I 
.001109738. —35*». 
.001185570.  o^ 
.001491250.  63®. 

.0012534.    o°-65®. 


.0012483.    o°-6o®. 

.00129.    I0'*-20®. 
.0007184.  -50''  too®. 
.0010879.    o^-so**. 
.0011328.    o**-7o^ 

.0005418.  -ioo®too?l 
.0011383.    ©''-70^     J 


.0010503.    0^-30®. 
.0010313.  0^-30®. 

.000994456.  -32^22. 
.001194785.  76 
.000944782.  -30®. 
.001048630.  o®. 
.001347576.  78^  3.  , 


'.22.  \ 

^73.  J 


Authority. 


Pierre.    20. 

Pierre.    21  and  26. 

Kopp.  23.  Vahies  given 
for  intermediate  tem- 
peratures. 
Kopp.  35.  Vahies  given 
for  intermediate  tem- 
peratures. 
Duprd.  P.  A.  148.  236. 
Muncke.   8.    Vol.  given 
for  every  degree  from 
-50°  to  +  70°. 
Muncke.    10.    Every  de- 
gree given  from  -100° 
to  +70°. 


GuyLussac.  1816. 
«  «        1822. 


Pierre.  20. 


Pierre.  21  and  26. 


See  P. 
A.140 
137. 


CUBICAL  EXPAXSIOK  TABLES. 


Nunc. 

PonnulB. 

CoefT.  of  Expaosion. 

Aathority. 

Ethyl  alcohol. 

C,  H.  0. 

.00JI246.  o'-so". 
.0012169.  □"-So". 

Kopp.23.\'ol.giyen 
for  every  5°  from 

0"  tofiO". 

■           ■ 

■ 

.0012957.  tf-99''.87. 

Mendelcjeff.    A.  C. 

a            a 

« 

.0014477-  o=-i3o'.9. 

P.  119.  1. 

.0010700.  o°-30°. 

V.  Baumliauer  St,  v. 
Moorscl.     P.  A. 
14(1.  Ml.  Vol.  giv- 
en for  every  5". 

•                R 

•1 

.001085855.  o=-5o°. 

•    • 

\ 

«JT2734849-  C-ioo" 
.00160491.  o'-iso". 
.0023831443.  O''-2O0? 

Him.    62. 

Pierre    &    Puirhot. 

propyl      " 

C,  H.  0. 

.0010600.  o^-jo'. 
.0011633.  o°-98°. 

A.  C.  Phye.   (4j. 
;     22.2S4. 
Pierre   4    Puchot. 

Butyl 

C,  H„  0. 

.001160.    o°-ioo°. 
.0011 89.    0--108''. 

1     A.  C.  P.  163.  268. 
;     Y.il,    given     for 
every  10". 

Aniyl        " 

Cj  H„  0. 

.000878287.  -15°. 
.000890011.  0". 

.001339328.  100". 
.001606382,  i3i°.8. 

Pierre.    21  and  26. 
Kopp.   23.   Second 

■           « 

" 

.0OO9S94-  o-'-So". 

pnper.  Vol.  given 

■           « 

.0010808.  o°-loo'. 

for  evcrj-  5"  from 

■      ' 

.0012066.  o°-13S°. 

0"  to  135=. 
Kopp.    35.  Vnhies 

•      * 

.001088.     o°-ioo». 
.001277.    o''-i40°. 

.otx>8745-  o^-so'.    1 

given    for    inter- 
mediate teniper- 
aturea. 

■            « 

J 

.0010642.  o''-ioo°. 

Erlennieyer&Hell, 

■           ■ 

II 

.001188.     0''-l20''. 

A.  C.  P.  l&l.  257. 

Vnlues  given  for 

■            ■ 

>.    . 

, 

.0009514.  o°-5o'.    1 

vohime  at  inler- 

■                    (C 

.§  '5 

, 

.0010739.  o°-ioo°. 

. 

r- 

" 

.0011323.  o'-iio". 

atures. 

Amylene  hydn 

to. 

C,  H„  0. 

.00085.      o'-'S"- 

Wagiier  A  Sajteeff. 
A.  C.  P.  179.  320. 

Trimethyl  carb 

nol. 

C,  H„  0. 

.00136.      30°-So". 

BulJerow.  A.  C.  P. 
162.228. 

Hydrat«  of  tr 

iDiethyl 

carbinol. 

(C.H„0).n.o 

.00108.      o'-yP. 

' 

CVBICAL  EXPAXSIOS  TABLES. 


Name. 

FonnuU. 

CoefT.  of  Espaniion 

Authority. 

Diethyl  ccirbinol. 

C,  H„  0. 

.oo,».      o--,8.. 

Wngner  4  SayUeft'. 
A.  C.  P.  179.  320. 

Dimethyl     pseudopro- 

pyl  carbiiiol. 

C,  H„  0. 

.00C99.      o'-so". 

Priaoichniclcow.  A. 
C.  P.    162.  69. 

£Uiyl  oxide. 

C.  H„  0. 

.001441.  -21°  too". 

Muncke.    8.     Vol. 
given  for  every  6° 

' 

.0015B81.  o°-40°. 

from  .-21»  10+40" 

• 

.001470095.  -iS'-Z^- 

Pierre.  20. 

] 

.ooi639;i8.  38°.i4'. 

Kopp.   23.    Second 

I 

.001518.      o''-io°. 
.ao[56i.      o'^2o°. 

paper.  Vol.  given 
for  every  5°  from 

*         " 

' 

.001636.      o°-3S°. 

(Pto35=. 

' 

.ooisi3'4S-  o'- 

Pierre,  26. 

' 

.001833171.  3S°.s. 

Mendelejeir.    A.  C. 

.003095.    o°-99°.8z. 

P.  119.  1.    Other 

'         " 

' 

XWI697.    o--i57°. 

values  given. 

ForDiiu  acid. 

CH,Or 

.0010120.    o'-as". 

Kopp.  2S.    Second 

, 

« 

.0010388.    o=-so°- 

paper.     Volume 

•          ■ 

.0010731.    0"  75°. 

given  for  every  5° 

■           ■ 

<■ 

.0011241.    o''-ios''. 

from  0"  to  105°. 

Acetic       ■ 

C,  H,  Or 

0010902.    o'-so". 

Kopp.  23.    Second 

.0011717.    o^-ioo". 

QOI2I78.      0''-l20». 

paper.  Vol.  givea 
for  every  5°  from 
0"  to  120°. 
Kopp.  35.    Second 

Propionic  acid. 

CH.Or 

001192.      o°-ioo°. 

paper.  Vol.  given 

001290.      o*-i5o'. 

fur   intermediale 
tcmperaturea. 
Kopp.   23,    Second 

Butyric    acid- 

C.H,Or 

.0010878.    o'-so". 

paper.  Vol.  given 

.0011565.        O°-lD0°. 

for  every  5°,  from 

' 

.0012749-    o''-i6o°. 

0°  to  160". 

. 

.001025720.    0°. 

Pierre.    26. 

.00.598958.     .63''. 

■ 

.001144695.     100". 

Kerre.    29. 

Isolmtyrio  • 

.001092.    o^-so'. 

Morkownilcoff.    A, 

.001166.    o-'-ioo". 

■ 

C.  P.    138.  368. 

Kopp.  35.    Second 

paper.    Interme- 

Valeric      . 

Cj  H„  0,. 

0011060.    o^-ioo". 

' 

0011717.    o'-iSo'. 

diate  values  given 
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CUBICAL  EXPANSION  TABLES, 


Name. 


Valeric  acid. 


From 
isobu- 
tyl  cy- 
anide. 

From 
valeri- 
an. 

From 
fusel 
oil. 

Trimethylacetic  acid. 
«  « 

Stearic  acid. 


d 

a 

d 
« 


« 

« 


« 

« 

« 


« 

« 
« 
« 


Acetic  anhydride. 

«  a 


Methyl    formate. 
«  « 

Ethyl  « 


« 


« 


Propyl 

« 


« 
« 


Butvl 


« 
« 


Fonnula. 


Cj  Hio  O,. 


« 
tt 

N 
O 
« 

« 


Cl8  Hj,  0^ 


tt 
« 

« 

« 


C,  H.  O,. 


C,  H,  O,. 


C,  H,  O,. 

d 

a 


C4  Hg  O,. 

a 


Cj  Hio  O,. 


Coeff.  of  Expansion. 


Atitliority. 


.0010056.   0^-50®. 
.0010794.  o^'-ioo". 

.0011132.    0°-I20®. 

.0010008.  o°-5o°. 
.0010775.  o°-ioo°. 

.0011098.    0°-I20®. 

.00100548.  0^-50°. 
.0010816.  o°-ioo°. 

.0011157.    0°-I20°. 

.00112.     5o°-75®. 
.00120.    75''-ioo°. 
.00052.    9°2-3358. 

.00066.  33°M5°5- 
.00115.  45°5-6i°2. 
.00475.  6i°2-66?5.J 
.00060.  9°2-33°8. 
•00081.  33°M5°5- 
.00117.  45°5-6i°2. 
.00347.  6i°2-66°5. 

(Expansion  in 
moment  of 
fusion  at  70*^. 


0' 

) 


Erlenmeyer  AHell. 
A.C.P.  160.  257. 

Volumes  given  fur 
every  10°. 


Butlerow.  B.  D.  C. 
G.  7.  728. 


.0012450.  o**-ioo^ 
.0013257.  o°-i4o°. 


.0014413.  o*'-i5^ 
.0015514.  o°-35^  J 

.001236497.  -32*^.43." 
.001522943.  61^54. 

.0013924.  o°-25**. 
.0014891.  o°-55°. 


.001325205 
.001679323 


.    0°.        1 
.    52^9.    I 


.001306.    o''-5o°. 
.0014123.     o°-82®.7. 


.001240.    o°-5o'*. 
.0013655.    o'*-98^5. 


Kopp.  A.  C.  P.  93. 
129. 


Kopp.  35.  Values 
given  at  inter- 
mediate temper- 
atures. 


Kopp.  23.  Second 
paper.  Vol.  given 
for  every  5°. 

Pierre.    20. 

Kopp.  23.  Second 
paper.  Vok  given 
for  every  6®. 

Pierre.    26. 

Pierre  &  Puchot. 
A.  C.  Phys.  (4). 
22.  234.  Interme- 
diate values  also 
given. 

Pierre  &  Puchot. 
A.C.Phys.(4).22. 
234.  Intermedi- 
ate values  given. 


CUBICAL  EXPANSION  TABLES. 


Hum. 

Formula. 

Coiff.  of  Eipwiion. 

.001219574.— 34''-3o. 
.ooi509$44.    66°.36. 

Authority. 

Methyl  aceUt«. 

C.H,0, 

Pierre.    20. 

■            ■ 

.001132859.    —30'. 

(            ■ 

.001295954.    0°. 

Pierre.    21  &  SO. 

■            ■ 

.001687434.    sg-'S- 

.            ■ 

.001374.    o<'-25°. 

■            ■ 

.0014838.    o^-ss".     ^ 

Vol.  given  for  evcrj-  &°. 

Ethyl 

C.H.Or 

.001029108.    —40°. 

>            ■ 

001158496.    0".          Kerre.    21&26. 

■ 

001719623.    74''.i4-     1 

■            ■ 

0013360,    o''-i5°. 

Kopp.  23.  Second  pnper. 

0014128.    o''-5o°. 

Vol.  given  for  ever>-  5°, 

0015045.    o°-7S°- 

from  0"  to  70°. 

0012941.    o"-7o''. 

Frankenhcim.  P.  A.    72. 

422. 
Pierre  &.  Puehot.    A.  C. 

Propyl        « 

C,H„0, 

0013000.    o'-jo", 
0014610.    o°-ioo°. 

Phy8.(4).22.  234.  Vol. 

0014709.    o''-i03''. 

temperatures. 

Butyl          « 

C.H„Or 

001432.    ©--so'. 

Chapman  &,  Smith.   C.  S. 

J.    22.  ICO. 
Pierre  4  Piichot.    A.  C. 

■          * 

001 2180.  o'-yf. 

Fhj-B.  (4).  22. 234.    Val- 

«         ■ 

0011350.  oMoo". 

ues  given  for  interme- 

. 

0014017.  o°-ii6°.5. 

diate  temperatures. 

Amyl      ■ 

CH„0,. 

001271.  o'-ioo".       \  Kopp.   85.    Intermediate 
0013911.  o°-i40°.     >\     valuee  given. 

■           ■ 

Hexyl      ■ 

C.H„0,. 

001126.  o'-so'. 

Wanklyn  &  Erlenmeyer. 
J.  16.  522. 

Cj  H„  0,. 

001510.  o"-ioo°. 

Kopp.    35.     Second  pa- 
per.   Intermediate  toI- 

Pierre  &.  Puehot.     A.   C. 

001330.  o'-so".         1 

I'hy.-.  4). 22.234.  Inter- 

■ 

001505.  O°-I00°.        J 

mediate  values  given. 
Pierre  &  Puehot.    A.  C. 

Propyl      - 

C,  H„  0, 

001180.  o°-so'. 

Phya.  (4).  22. 234.    Vol. 

001340.  o°-ioo''. 

given^at   intermediate 

■ 

001451.  o»-i24''.75. 

temperatures. 
Pierre  &  Puehot.    A.  C. 

Butyl         ■> 

C,H„Or 

.001186.  0^-50". 

Phy8.(4).22.234.    Vol. 

■ 

.001302.  o'-iotf". 

given  at  intermediate 

.0014835.  o°-i35°.7- 

Methyl  butyrote. 

p,H„Or 

.001239896.  0-.          1 

.001776101.    I02''.l.    ' 

Pierre.    21&26. 

■             « 

CUBICAL  EXPANSION  TABLES. 


Name. 

Formula. 

Coiiff.  of  Bxpaniion. 

Authori^. 

Methyl  buljrate 

C^H„Or 

.0013108.  o'-so'-       1 

Kopp,  23,  Second  paper. 

•             > 

.0014750-  o'-iocP.     J 

Vol.  given  for  every  5". 

Ethyl 

C.H„Or 

.001302792.  0°. 
.001S34408.  119'. 

Picrro.    21&26. 

.              ■ 

■ 

. 

■ 

.0012457.  o°-4o'. 
.oo(J44i.  o"-8o°. 

Kopp.  23.  Second  paper. 
Vol.  given  for  every  6". 

>              « 

* 

.OOI45J3.  o°-iis°. 

Pierre  &  Puchot.    A.  C. 

Propyl        « 

C,H„Or 

.001210.  o'-so". 
.001315.  o'-ioo". 

Phys.  (4).23.i»4.    Vol. 
given  at  intermediHte 

•              « 

" 

.0014237.  o''-i35''. 

Pierre  &  Puchot.    A.  C. 

Eiityl           - 

C  H„  Or 

.001100.  o'-so". 
.001240.  O°-IO0°. 

Phy8.{4).22.2S4.     Vol. 
given  at   intermediate 

' 

.0014007.  o''-i49°.5 

tempemturea. 

Amyl           ■ 

C,  H„  0,. 

.001100.  ©"-so". 

Pierre  &  Puchot.    A.  C. 

xxHigo.  o°-ioo°. 

Pliya.(4|. 22.234.  Inter- 

. 

.0013594.  o°-i7o''.3.  . 

mediate  values  Riven. 

Methyl  i,-alerate. 

CH„Or 

.001211.    o'-so". 

Kopp.  23.  Second  paper. 

■             ■ 

.0013503.  d'-ioo". 

Vol.  given  for  every  5" 

«             ■ 

, 

.001410.     o'-iio". 

from  0°  to  120°. 

■ 

, 

.001208.  o'-jo". 

Pierre  &  Puchot.    A.  C 

■             . 

, 

.001334-  o"-ioo». 

riiy8.(4).22.334,  Inter- 

. 

, 

.0013872.  o»-M7°.5- 

1    mediate  vuluea  given. 

Ell.yl 

C,H„Or 

.001 166.  o^-so". 

Pierre  &  I'uchot.     A.  C. 

.001295,  o'-ioo". 

Pliyrt.(4).22.234.  Inter- 

■ 

x»i402i.  0°  I35°.S. 

mtNlinle  values  given. 
Pierre  &  Puchot,     A.  C. 

Propyl         - 

C.H„0, 

.001 100.  ©"-so". 

Phys.  (4).  22.  254.    Vol. 

.001206.  O°-IO0°. 

given  at   intermediate 

.0014178.  o^-is?'. 

tempom.ures, 
Pierre  A  Puchot.     A.  C. 

Butyl           « 

CH„0,. 

.001064.  o°-So°. 

Phys.  (4).  22.  2*4.  Vol. 

.001153.  o'-ioo". 

given  at  iDtermediate 

■               ■ 

" 

.0012953.  o''-i73''4. 

teinpcniturea. 

AroyI          « 

C„H,0,. 

.001117.  o'-ioo".       1 

Kopp.  35.  Volumegiven 

iit  intermediate    tem- 

. 

" 

.0013247.  o'-i90''.     1 

peratures. 
Pierre  &  Puchot.    A-  C. 

■ 

,000980.    o'-so". 

Phys.  (4).  22. 234.    Vol. 

; 

.0013079-  0°-i9O=. 

given  at   intermediate 

Butyl  glycol 

"c^Hi^Or 

.00073.  o°-i7''.S. 

Grftbowsky&Saytzcff.  A. 
C.  P.  179.  333. 

Amyl      « 

C,H„0, 

.00077.  o'-ig". 

Wagner  A  Saytieff.    A. 

C.  P.  179.  809. 

CUBICAL  EXPANSION  TABLES. 


N«me. 

Formula. 

Authority. 

Amyl  glycol. 

CsH„0,. 

.ooo?6.  o'-ai'. 

Flavitiky.  A.C.P.  179.353 

Acetic  aldehyde. 

C,  H,  0. 

.001616.  o°-io'. 

Kopp.  23.  Second  paper. 

■            ■ 

, 

.001686.  o'-m". 

Vol.givenforeverya'. 

■ 

■ 

.001653513.  0°.          1 
.001121090.  22°,        > 

1  Pierre.    28. 

Propionic  a 

CH.O. 

.001600.  0°-2O°. 

Pierre AlHichot.   A.C.P. 

1             m 

.001650.  o''-4o''. 

155.  3ti2. 

■             ■ 

■ 

.001674.  "0-46°. 

Butyric  aldehyde 

C.  H,  0. 

.001350.      0°-30°. 

.001462.    o'-4o\ 

.001606.      0<'-^2". 

Rerre  &  Puchot.    A.  C. 
j    P.    155.  362. 

Valeric        - 

C.  H„  0. 

.001452.    o°-ioo'. 

IKopp.  35.    Intermediate 
i    values  given. 
Pierre  &  Puchot.    A.  C. 

(             ■ 

■ 

.C012625.  o"4o'. 

P.     155.  :5i;2.    hucriiie- 

•             •■ 

' 

.0014454.  o°-9i°-   5- 

diate  viilties  given 

Hexyl        .     fi 

C,  H„  0. 

.001152.    o^-so". 

Wanklyn  A  Ericnmeyer. 
J.    16.  S2:>. 

Acetone. 

CH.O. 

.001405.     O''-20=. 

Kopp.  '2:1.  SivoTidjiiiper 

■ 

.001471.    o''-4o''. 
.0015463.  o"-^'. 

Vol.  given  for  every  6' 

( 

, 

from  0°  to  60". 

Diethyl  ketone. 

Ketone  from 

amylcne. 

Cj  H„  0. 

.00116. 

^'-19''. 
.00119. 

( Wagner  &  SaytMir.    A. 
I     C.  P.    179.    323. 

OKalic  acid. 

C,H.0,2H,0 

.00027476.  o''-ioo''. 

Playfcir  i  Joule.    27. 

Metliyl  oxalate. 

C^H,0,. 

.0011560.    so°-ioo°. 
.0012683.    So/'-ijo". 

Kopp.  3.').  Second  paper. 
Intermediate       values 

Etliyl 

C,H„0.. 

.001200.     ©"-.too".    1 
.0013994.    o»-i9o".    J 

Kopp  35.     Intermediate 

■             ■ 

values  given. 

Kopp.  35.  Second  paper. 

•      succinate. 

C.H..O,. 

.001094.    o'-ioo". 

Intermediate       values 

•             > 

" 

XW13323.  o°-32o°. 

given. 

Pinacolin.     Syn- 

thetic. 

C,H„0. 

.00123.       o'-so". 

Butlerow.    A.  C.  P.    174. 

•          From 

127. 

acetone. 

■ 

.001 17.     o°-5o°. 

Methyl  amyl  pi- 

nacolin. 

C,  H,.  0. 

.0O102.       0"-2l''. 

Butyl  ethyl  pina- 

Wichnegradsky.    B.   D. 

colin. 

■ 

.00109.     o'-ai". 

C.  G.  8.  541. 

Ethyl  amyl  pina- 

colin. 

CH„0. 

.00098.       0°-2l'. 

46 

CVBtCAL  EXPANSION  TABLES. 

Name. 

Formula. 

Coeff.  of  Expansion. 

Authority. 

Ethyl  carlK>nate. 

C.H,.0,. 

.001331.    o°-ioo°. 

Knpp.  35.  Second  paper. 

« 

.0014054,  o°-l3o'. 

hitermciliute       values 

given. 

■  cinnamate. 

C„H„0,. 

.000889.    o'-ioo". 
■0010893.  o»-27o°. 

Kopi>.  sa.  Second  paper. 
Inlcnuediate  valueA 
given. 

Methyl  benzoate. 

C.H.O, 

.001005.    o^-ioo". 
.001168.    o'-aoo". 

Kopp.  a5.  Vol.  given  at 
inlermediiite  temperH- 
turea. 

Ethyl 

c.ir„o. 

.000975.    o°-ioo'.     1 

•             ■ 

.001376.    o'-iio'.     1 

values  given. 

Amyl 

c..n«o,. 

.000910.    o'-ioo".     -h 

Kopji.  3o.     Intermediate 

.0011193.  o'-szo".     1 

values  given. 

Methyl  homoto- 

luylato. 

C^H„0,. 

.00092S6.  o''-4g''. 

Erlenmeycr.  J.  19.  366. 

Ethyl 

Ci,  H„  0,.  '.0008592.  o''-49''. 

J.  19.  367. 

Amyl 

CuH„Or  '.0006133.  o'-49='. 

■ 

Diethyl  oityben- 

1 

Eoate. 

C„H,.0..  1.00073s. 

Heintz.  A.  C.  P.  153.  332. 

Methyl  salicylate 

C,  H,  0,.    iooogog.     o^-ioo".     i 
«          1.0010704.  o'-aso".     / 

Kopp.  35.    Intermediate 

" 

values  given. 

Benwic  acid.   L. 

C,H,Or 

.0009634.    121°.4-2SO=. 

Kopp.  35. 

Alpliatoluicacid 

C.H.O, 

.000825.    83'-.35'. 

Moller  &  Strecker.  J.  12, 
299. 

BcnBoy]  hydride. 

C,H,0. 

.000939.    9°- 100'.     1 
.0010535.  o'-iSo.      J 

Kopp,  a"!.    Tnt«nnediat« 

« 

vulups  given. 

Bensyl  alcohol. 

CH,0.    !.ooo866.    o'-ioo".     1 

Kopp.  35.    Inteimediftte 

■          ■ 

■ 

.0010148.  o°-2io».  ; 

valuer  given. 

Phenol 

q,H,o. 

1 
.000841.    o^-ioo'. 

.000983.      0°-200=. 

Kopp.  35.  Second  paper. 
Intt-miedinte  values 
given. 

Xylenol.    L. 

(^H^O. 

,000868.    o'-8i°. 

Wurtz.  A.  C.  Phys.  (4) 
25.  113, 

Cumiaol. 

C,,  K„  0. 

.000898.    o'-ioo".     1 
.001095S.  o°-24o°.     1 

' 

• 

vftloes  given. 

Triethyl  ether  of 

propy  phycile. 

C,  H^  0.. 

,001129.    o''-84°. 

Wolff.    B.S.C.  13.  150. 

Cane  Sugar. 

C„H„0„. 

.0001116.  o°-ioo". 

Playfair  iS  Joule.    27. 

Lactose. 

C„H„0„. 

.OQ009111.       •■ 

■ 

Stearine. 

C„H,„0,. 

.0008433.    o'-^o"-     1 

Kopp.  A.C.P.  «3.  129,_ 

■ 

Vol  given  for  every  10°. 
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Name. 


Beeswax. 

a 

« 
« 

« 
« 

Olive  Oil/ 

«         a 

«         « 

Almond  Oil. 

a  « 


Formula. 


Coeff.  of  Expansion. 


.000637.  io°-25^7." 

.001098.  25?7-3o"8 

.001439.  30*!M3°i 

.004558.  43?i-47°i 
.000743.  io®-25®.7. 

.000772.  25°7-3o?8 

.001478.  3o°M3°i 

.004578.  43^1-47^1  J 

.00422.1nmeltingat64°.  ^ 
.000803.  0^-100®.  "» 
.0008242.  O°-I20®.  J 
.000629. 


.000787.     0®-I00®.      "I 
.000794.      0**-I20**.       J 


Authority. 


Kopp.  A.  C.  P.   98.  129. 


Two  series  of  determina- 
tions. 

Kopp.  A.  C.  P.  93.    129. 

Vol.  given  for  every  5®. 
Stillwell.    Am.  Chem.  1. 

406. 
Muncke.    8.    Vol.  given 

for  every  5** 


XIV.    Compounds  Consisting  op  C,  H,  N  ;  or  C,  H,  N,  O. 


Name. 

Formula. 

CoiSfif.  of  Expansion. 

Authority. 

Methyl 

cyanide. 

C  H,.  C  N. 

.0014512$.    o°-8o®. 

Kopp.  85.  Third  pa- 
per. Intermediate 
values  given. 

Isobutyl 

« 

C4  H,.  C  N. 

.0011380.    0^-50®. 

Erlenmeyer  &  Hell. 
A.  C.  P.     160.   2.57. 

a 

« 

« 

.0012439.    o°-ioo**.    . 

Intermediate  values 

« 

« 

« 

.0012577.    0-120  . 

• 

• 

given. 

Allyl 

ff 

C,  Hj.  C  N. 

.0014315.    o**-95®. 

Lieke.  A.  C.  P.  112. 
319. 

Phenyl 
« 

« 
« 

C,  Hj  C  N. 

.000961.     O^'-IOO®. 
.0011045.    0®-200^    1 

Kopp.  35.  Third  pa- 
per. Intermediate 
values  given. 

Aniline, 

or  phenyl- 

Kopp.  35.    Third  pa- 

amine. 

Ce  H,  N. 

.000915.     0®-I00®.      I 

per.      Intermediate 

f 

a 

« 

.0010147.    o®-i90^  J 

values  given. 

Coniine. 

Natural. 

C,  H„  N. 

.001011.    o**-90®.       1 
.0009333.       «           J 

Schiff.  A.  C.  Phys.  (5). 

« 

Artificial. 

« 

1.  143. 

Ethyl  nitrate. 

C,  H5.  N  0,. 

.00141 1 1,    o®-90^ 

Kopp.  35.    Third  pa- 

per.      Intermediate 

values  given. 
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Name. 


Butyl  nitrate. 

Nitrobenzol. 

« 


Formula. 


C,  H,.  N  O,. 


C.H5NO, 


Coeff.  of  Expansion. 


.001666.    0*^-50°. 

.000892.    o®-ioo®. 
.0010082.     0**-220°. 


I 


Authority. 


Chapman  &  Smith.  C. 

S.  J.    22.  153. 
Kopp.  35.    Tliird  pa- 

per.      Intermediate 

values  given. 


XV.    Chlorinated  Organic  Compounds. 


Name. 


Ethyl    chloride. 


« 
« 
« 

a 
« 


Propyl 

« 


Butyl 

« 

Amyl 


« 

« 
« 
« 
« 

« 

« 


« 
« 


« 


Diethyl  carbinol 
chloride. 

Amylene  hydro- 
chlorate. 

Methylene  chloride. 

Ethylene  « 


Formula. 


C,  Hj  a. 


CoefT.  of  Expansion. 


a 

« 
« 

« 

« 


c,  H,  a. 

« 


C4  H,  a. 


C5  Hn  CI. 

« 


« 
« 


Butylene         « 
«  « 

Chloroform. 


C  H,  CI,. 
C)  H^  CI]. 


1 


.001435355- —3i°-63-l 

.001660556.  26^4I.| 

.001574578.  0°. 
.001642177.  11°. 
.001482.  o**. 
.002045.  50°. 
.003250.  100®. 
.005031.  130-°. 


.0013888.  o'*-25°. 
.0014645.  o°-46°.5. 


Authority. 


.0013360.  o°-5o°. 
.0014217.  o°-69®. 


.001173742.  o®.    1 

.001362651.  101^.75.  J 

.001171550.  o**.    I 

.001693327.  IOI^75.J 


« 


.00111. 


.00T13. 


0**-2I^ 


C4  Hj  CI,. 
CHCl,. 


.00137.   0°-20''. 
.001084043.   -30®. 
.001118932.   0°. 
.001530055.   84^92. 

.001 1940.  o**-ioo®. 
.0012392.  o°-i3o®. 


.001107146.  o®. 
.001488703.  63* 


.5. } 


Pierre.    20. 

Pierre.    26. 

Drion.  A.  C.  Phys.  (3). 
56.  5.  Value  given 
for  every  10®. 

Pierre  &  Puchot.  A.  C. 

Phys.   (4).    22.  234. 

Intermediate  values 

given. 
Pierre  &  Puchot.  A.  C. 

Phys.    (4).    22.  234. 

Intermediate  values 

given. 

Pierre.    26. 
Pierre.    30. 

Wagner   &  Saytzeff. 
A.  C.  P.  179.  821. 


Butlerow.  J.    22.  343. 

Pierre.    24. 

Kopp.  35.  Second  pa- 
per. Intermediate 
values  given. 

Pierre.    26. 
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Name. 

Formula. 

CoSfT.  of  Expansion. 

Authority. 

Chloroforin. 

C  H  CI,. 

.00 1 481  {689. 

63°.5. 

Pierre.    80. 

Chlorinated  ethyl  chlor- 

• 

ide. 

Cj  H4  Clj. 

.001290718. 

o^ 

Pierre.    26  &  29. 

«                Ha 

« 

.001544953. 

64°.8. 

Dichlorinated  «         « 

C«   Ha    Cl«. 

.001174820. 

o^ 

74°.9. 

«             «         fl 

a 

.001611246. 

Pierre.    26  k  29. 

Chlorinated  ethylene 

■ 

chloride. 

C)  0,  Clj. 

.001056414. 

0''. 

Pierre.    29. 

ff                 a             « 

a 

.001399361. 

ioo*».     J 

4 

«             «          « 

« 

.001431592. 

114^2. 

Pierre.    26. 

Dichlorinated «         a 

«                 a             « 

C)  xl}  CI4. 

.000835620. 
.001335024. 

138^6. 

Pierre.    30. 

Pentachloro  dimethyl. 

«                  « 

C,  H  CI5. 

.000899044. 
.001452752. 

o^ 
153^8. 

Pierre.    30. 

Monochloro  benzol. 

C,  Hj  CI. 

.00116. 

Jungfleisch.  J.  21. 
848. 

Trichlorobenzol.    L. 

C(  H|  C13. 

.000989. 

«         J.  21. 
360. 

Chloral. 

C,  H  CI,  0. 

.001298.    b°- 

-100°. 

Kopp.  35.  Second 
paper.      Inter- 

mediate values 
given. 

Acetyl  chloride. 

C,  H,  CI  0. 

.0015167.    0 

'^-eo^    • 

Kopp.  35.  Second 
paper.      Inter- 
mediate values 
given. 

Epichlorhydrin. 

C,  H,  CI  0. 

.0006996.    0* 

»-5o». 

Darmstfedter.     J. 

21.  454. 
Kopp.  35.  Second 

Benzoyl  chloride. 

C,  Hj  CI  0. 

.000930.    0®- 

-100**. 

pai>er.      Inter- 

«             « 

« 

.001056.    0®- 

-200''. 

J 

mediate  values 
given. 
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XVI.   Brominated  Organic  Compounds. 


Name. 

Formula. 

Coefif.  of  Ezpanaion. 

.001408318.  -34°.64.) 
.001576164.  27^.76.    ' 

• 

Authority. 

Methyl  bromide. 

C  H,  Br. 

• 

« 

Pierre.    20. 

«                 a 

« 

.001415206.  0°.          1 
.001559038.  I3^        ^ 

Pierre.    21&26. 

«                 « 

« 

Ethyl          « 

«               « 

C,  H5  Br. 

« 

.001265548.  -31^.87. 
.001490748.  53**.66. 

Pierre.    20. 

«                   a 

« 

.001290277.  -30^      ] 

«                   « 

a 

.001337628.  0°. 

!  Pierre.    21  &  26. 

«                   a 

a 

.001540060.  40^7. 

Propyl        « 

C,  H,  Br. 

.001318.  o'*-5o^        1 

Pierre  &  Puchot.    A.  C. 

► 

Phy8.(4).22.234.  Inter- 

«                   « 

«          !. 001 393-  o°-72°.        J 

mediate  values  given. 

Butyl          « 

C4H,  Br.    I.001234.  o**-5o^        ] 

Pierre  &  Puchot.    A.  C. 

> 

Phy8.(4).22.234.  Inter- 

ff             « 

« 

.001325.  o°-90°.5. 

mediate  values  given. 

Amyl          « 

«               « 

Cj  Hji  Br. 

« 

.001023212.  0-.          1 
.001602729.  118^7.   ^ 

a                   « 

« 

.001596728.  118^7.       Pierre.    30. 

Ethylene     « 

C,  H,  Br,. 

.000952696.    20°.09. 

.001182181.  100° 

«               a 

ff 

Pierre.    24&26.  ' 

a              « 

« 

.001453206.  132^.6. 

Propylene  « 

C,  H.  Br,. 

.ooi7iJ5.  o®-2o^ 

Friedel  &  Ladenbuig.  B. 

• 

S.  C.  8. 146.     Prepared 

«           « 

« 

.001805.       « 

by  two  processes. 

Methylbromace- 

tol. 

« 

.001620.  0®-20®. 

Friedel  &  I^denburg.   B. 
S.  C.  8. 150. 

Butylene   brom- 

ide. 

C4  H,  Br,. 

.00082.  0®-20®. 

Grabowsky  &  SaytzeflF.  A. 
C.  P.  179.  332. 

Amylene        « 

C5  Hio  Br,, 

.00093.  o°-i4®. 

Wagner  &  Saytzeff.    A.C. 
P.  179.  308. 

AUyl  bromide. 

«           « 

C,  H5  Br. 

« 

.0007136.  o®-i5®.      ) 
.0011848.  i5*'-62**.     i 

Tollens.    J.  F.  P.  107. 186. 

Bromodichlor- 

hydrin  of  pro- 

C,H5BrCl,0. 

.000782.  3^I-I7°.5. 

pyl  phycite. 

« 

.000869.  17*'.  5-36°. 

a               « 

« 

.000894.  36**-53°-       r 

Wolff.  •  B.  S.  C.  13. 160. 

«               « 

« 

.000899.  86**-ioo®.5. 

«               « 

« 

.000895.  3^I-Ioo^5.^ 

CUBICAL  EXPANSION  TABLES, 


51 


XVII.  Organic  Iodine  Compounds. 


Name. 


Methyl  iodide. 


(C 


Ethyl 


a 
« 
« 
« 


Propyl 


a 
« 


Butyl 


« 


Isobutyl 

a 

Amyl 


Diethyl  carbinol 

iodide. 
Amy  lenc  hydrio- 

date. 
Hexyl  iodide,  p. 

Methylene  « 


Formula. 


CH,I. 


« 
a 


Cj  Hj  I. 


« 
a 
« 


C,  H,  I. 

« 

C4  Hg  I. 

u 

« 

« 
« 

« 
« 

C5  Hi,  I. 


« 
Ce  Hj,  I. 

C  Iiy  I,. 


Coiifif.  of  Expansion. 


.1 


Authority. 


.001150866.  -35^.43. 1 
.001360369.  6i°.52.  f 
.001085098.  -35®. 
.001199591.  o®. 
.001446938.  43^8. 
.001074754.  34°.8i. 
.001264140.  71^86. 
.001018046.  -30°. 
.001142251.  0°. 
.001480311.  70°. 


\ 
J 


.001120.  o°-5o®. 
.001250.  o'^-ioo®. 
.0012631.  0^-104^5.  j 


j 


.001078.  o'^-so®. 
.001166.  o**-ioo**. 

.0012082.  0°-I22°.5. 


■ 

J 

} 

1 


.00106182.  o°-5o®, 
.00112499.  o*'-9o^ 
.0010666.  o°-5o°. 
.0011601.  o°-ioo°.   j- 

.0011903.  0°-I20°.   J 

1 

I 


.001112.  o°-ioo®. 


.001204.  0^-150®.   J 


.00089.  0°-20°. 
.00097.  0*'-20°. 

.00092.  o®-5o°. 


Pierre.  20. 
Pierre.  21. 
Pierre.  20. 

Pierre.  21. 

Pierre  &  Puchot.  A.  C. 
Phys.  (4).22.  234.  Vol. 
given  at  intermediate 
temperatures. 

Pierre  &  Puchot.  A.  C. 
Phys.  (4).  22. 234.  Vol. 
given  at  intermediate 
temperatures. 

De  Luynes.  J.  17.  499. 
Vol.  given  for  every  10**. 

Erlenmeyer  &  Hell.  A. 
C.  P.  IGO.  257.  Inter- 
mediate values  given. 

Kopp.  35.  Second  paper. 
Intermediate  values 
given. 


;  Wagner  &.  Saytzeff.     A. 
C.  P.  179.  818. 


Wanklyn  &  Erlenmeyer. 
J.  le!  518. 


.0008316.  a.  5**-95°.       Butlerow.    J.  11.  420. 
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XVIII.    Organic  Compounds  Containing  Sulphur. 


Name. 

Formula. 

Coeff.  of  Expansion. 

.001196426.  o^          1 
.001721026.  91®.         f 

Authority. 

Ethyl  sulphide. 

C4  HjQ  S. 

Pierre.    26. 

a                 « 

a 

Methyl  disulph- 

ide. 

C]  xl^  S3. 

.001017049. 0®.       y 

Kerre.    26. 

«              « 

a 

.001440298.  1 1 2®. I.    J 

«              « 

« 

.000941822.  0°. 

Pierre.    30. 

Amyl  mercaptan 

Cj  Hi,  S. 

.001220.  o°-ioo**.       1 

Kopp.  3o,  Second  paper. 

^ 

Intermediate     values 

«                 a 

« 

.0012617.   0°-I20®.      J 
.000990479.  0^. 

given. 

Ethyl  sulphite. 

C4  H,Q  S  O3. 

m               u 

tt 

.001257739.    IOO^         j- 

Pierre.    25. 

«               « 

a 

•OOI461725.    160^.3.    J 

«               « 

« 

.001 1 1 10.  o°-ioo^     1 
.0012456.  o**-l6I^3.  / 

Carius.  J.F.P.  (2).  2. 279. 

«               « 

a 

Other  values  given. 

«  ethylsulpho- 

» 

nate. 

C4  HjQ  S  0,. 

.0009580.  o'^-ioo®.     [■ 

.0011265.   o''-2 13^.4.  J 

Carius.  J.F.P.  (2). 2. 279. 

«            « 

« 

Other  values  given. 

Methyl     sulpho- 

1 

cyanide. 

CHjCNS. 

.000970072.  0®.          J- 
.001494627.  132^.86.] 

Pierre.    26  &  30. 

«                « 

« 

Allyl 

CjHjCXS. 

.ooii4:k).  o°-Ioo^ 

Kopp.    85.    Tliird  paper. 

» 

» 

Intermediate    values 

«                « 

« 

.0012413.  o*-I5o^   J 

given. 

Chlorosulphuric 

■V 

ether. 

CjHsClSOj. 

.0006393.  o°-27®. 

Purgold.    J.  21.  416. 

«           .0007155.  27°-6i°.     J 

XIX.    Metallic  Salts  of  Organic  Acids. 


Name. 

Formula. 

Coeff.  of  Expansion. 

Authority. 

rotassium   oxal- 
ate. 
Ammonium  « 

K,  C,  O4.  H,  0. 
AmjC^O^.  H,0. 

.0001162.  o*'-loo^ 
.0000876.        « 

Playfair  &  Joule.    27. 

a                   «              « 

CUBICAL  EXPANSION  TABLES. 


53 


Name. 

Formula. 

Coeff.  of  Expansion. 

Authority. 

Potassium  binox- 

alate. 

K  H  C,  0,. 

.0001133^1.  o°-ioo**. 

Playfair  <fe  Joule. 

27. 

Ammonium  « 

AmHC,0,.H,0. 

.00013718.      « 

«              « 

If 

Potassium  quad- 

roxalate. 

KH,C4  08.2H2  0;.ooi59i6.        « 

«              « 

« 

Ammonium  « 

Am  Hfifis-  H,0 

.00014347.      « 

«              « 

fi 

XX.    Miscellaneous  Organic  Compounds. 


Name. 

Formula. 

Coeff.  of  Expansion. 

Authority. 

Lead      tetrame- 
thyl. 

(CH,).Pb. 

.004137.  o**-IOO^ 

Butlerow.    J.  16.  476. 

ALPHABETICAL  INDEX  TO  SUBSTANCES. 


A. 

Barium.    Chloride    .       . 

Acetic  acid .       .      . 

.  a 

Ammuulum.   Chloride 

£> 

Bulpbau.  C»M- 

"      aklphyde    . 

*5 

OiBlut™  r.1, 53 

"      itDhydrlde     . 

Sulphate 
Ammonium  and  Coppe 

31 

"         ^^ 

Acetyl  chloride .      . 

.    «lt 

Bulphnt« 

Beeawai  .... 

Acid.    Acetla.      . 

Ammonium    and    Man 

Ih'DZotc  Mid        .        .         . 

Alphnlulule  . 

■    ^"i        riiv«liiin  *uI]j1iiiH' 

32 

Benzol       .... 

"       Anienluu* . 

^    Amyl.    Awwte     .      . 

Beuioyl.    Chloride  .        . 

■■       Benwlc  .       . 

■    *s         ■'         Alnthol.       . 

id 

Hydride 

"      Butyric      . 

*'         "         B.;nioote  .       . 

w 

Benijl  alcohol  .       .       . 

i     "       Carbolic. 

Bromide       . 

lfcr>l.   Cubitril.      .       . 

See  Plienol 

.    «         "         Bulyrale   .       . 

-        lAxon-     .       .       . 

■■      Cnrbiinlc    . 

^  1       -         Cblorlde 

IX 

Blsmiilb.    C-bical.       . 

■    3i  1       "         Glyfol        .       .  « 

.« 

Lintar       .       14 

■■      Cyanic 

lioinotoluylate 

lllende       .... 

■■       Formic    .      . 

Iodide        .       . 

r.l  1  Unms.    (IMcat    . 

;    "       Hydrucliloric 

li 

Siilph,vdrote 

nncar 

.    "      Hypoollrlc    . 

.    'JS 

VBtcrate  .       . 

Br.miliie       .... 

"      Iodic    .      . 

llromoilii'litorhyilrlQ    of 

,    "      Iwibutyrtc     . 

.    41 

llydmte     . 

W 

propyl  phyclle 

"      Nllric  .      . 
'■       Oxalic 

»1 

Hydrlodaw 

Hydrochlor 

SI 

Butyl 

"      Propionic  . 

48 

AwUte       .       . 

"      Stearic    .      . 

■    *'^  '  Analrimc.    rublcKl 

M 

-      8.ilpborlc  . 

31  ■           ■■             ii.,mr     . 

"      BulpharuuB   . 

47 

Hilly  rale 

"       TrlmetbylaceU 

15 

■■       nilorlde     .       . 

"       Valeric 

*l.  *^    Antimony.  Cubical 

■n 

"      Cjanlde.      .       . 

Adularla.   Cutriait    . 

14 

Formate    . 

lAnear  . 

19              "             Bromide  . 

se 

■'       Glycol     .       .       , 

Alcohol.       .       . 

8B,«              "             Cliloride 

Aldehyde .       .       . 

*5            -           Trioilde  . 

Alloys.    Oubieal .       . 

.    30    Apatite.    Oibfinl 

S3 

2S|         ■'          Linear    .       . 

"       Valerate. 

AUyl.    BromMi*. 

,.w|  Aqua  ammonia         , 

3il 

Butylene.    Bromide    . 

"       C-j-MiMe     . 

Arni«oni1e.    CiibtetU     . 

Sulphocyanlde 

.    W 

LiMor. 

18 

Almond  oil      .       . 

Arwnlc     .... 

Butyrtc  add 

Alpbatolnlc  acid       . 

.  w 

aldehyde  . 

Trloxide 

•a 

S(*AliiniInumo»ld 

17, » 

Aluminum  .      .       . 

c. 

Oxide. 

17,29 

_j 

Aluminum   and    Fob 

Cadmium.   n<bf«il   .       . 

alum  KUlpliuM    . 

.    32    Barlte.   Otblcat  .      . 

31 

lAn^tr 

Alum.       .      .       . 

32 

Limttv      .      . 

le 

Iodide    .       . 

ALPHABETICAL  INDSZ. 


Calcium  anil  Mognealuni 

carlHinute  . 
Cane  Bugar  . 
CVbolto  Hcld. 

Utrbon.    (Vblral 

••         Cli1»rldes   . 
■■  Diuxkle  . 

DlBulplilile 
Carbonic  add  ■ 
Cwit  IroD       .       .       . 
(.VlGstine.   niMcoI 
Linear 
Chnl;-b]te.   Othiml 


ride  . 


1  eUiyl  c 


ClilorlDaCed  eMiylen 

chloride . 
Cliloroform      . 
Cliloronllrlcacld      . 
ChloroHiilpliurIc  Clb«r 
Chrome  iilum     .       . 


Cobalt  .       . 

Ooaline. 

Copper.    Cubical    . 


OilJe.    0(6(mJ    1 
Rulphate  I 


Copper   and   FotMBlnm 


Oamndum.    Cubical    , 

Cumlnol   .       .       .       . 
Cumol    .... 
Cyanic  add     , 
Cymol   .... 


Diamond.    OMcal    . 


PIfli 


rM«. 


EthyL   Solptalto      .  .   & 

VaJeraU   .  + 

EthyUmyl  plnacolln  .   i. 

Elbyleue.    Bnimlde    .  a 

Chlo- 


ee  Adularia  and  Or- 

tbocla«e    .       .19,34 
r  ipar.    Cubical     .       19 


ethylene 

chloride.      .      .      .   4\ 

Dlelhyl  csrblnol    ,       .       t: 

"        Chloride  41 

Iodide      5: 

Tllethyl  ketone  .       ,       .    * 

piothyl  oxybenzoete  41 

nimclliy      pseud  t'liropy! 

4'ikttilnol  .       .    4 

DIopalde.    rMticnl        .       3- 


Epichlorhydrin 


llmralde 
Ftulyiale 
Carbonate 
Chloride 


Rlhylsulphonnte 
ForniaM   . 
Homotoluylale  . 
Iodide 
NKrate  . 


Proplonal* 
Bueclnate 
Bnlpblde  . 


Formic  acid    , 


Galena.    CVb 


Gbiu.    (iibleal   . 

Gold.    Cubical    . 

"       tjinear . 
Qraphlte 
aypeum.    rvMral 


Hematite.    Cubical 
Linetir    . 
'■  Heiyl.    Acetate    .       . 
Aldehyde     . 
Iodide       .       . 
Hornblende.    CVWeoI 


lee.    CSOHeal 
Idocraae.    Oibleat 
:  Indium . 


ALPHABETICAL  IKDEX. 


Iodic  acid        ... 

31 

Methyl.   Butymto   .     43 

44 

Iodine    .... 

22 

Cyanide .       . 

Ide. 

.    2& 

"      Penioxlde  . 

2S 

80lt>lU> 

Irlrtlum 

Humololuflale 

46 

ohlorlde   X 

Iron.  OMad  .      .      . 

23 

Iodide     .      . 

PloacoUn .      .      . 

■■       Linenr       .       . 

12 

Oxalate 

4j 

Platlnlrldlnm    . 

.    30 

I  XI 

Salloylale      . 

46 

Platinum.    CiMeal 

» 

Uneet, 

Bulphldc    . 

02 

Unear    . 

13,14 

■■      Otldes.    Cubteal 

■J» 

fiulphocyanlde 

62 

29 

LIneiir. 

IT 

Valerate 

.    3S 

"      SulphRW  .      . 

Metlii-lQinyl  plnncolln 

40 

la 

"       8ul|.Hlde.     Ci-blMl    m 

-MerbvTbramacDl'.l 

60 

Potaealom.    Chlorele 

.    S3 

"           LIru-a 

n 

Methylene.    tliloHde 

48 

Chloride 

•a, 

Iron  pyrlt*8      .              16,  SO 

Iodide      . 

61 

Ihobutyl.    Cj'nnlde       - 

Milk  SnKar. 

62.:<3 

Iodide       , 

si 

Pec  Ijii^nw  . 

46 

Nitrate 

iBobnlyrte  acid      .      . 

41 

4U 

Hulpbatea 

3t 

num  Bulphftie 

X! 

K, 

Ifl-. 

nm  Hiilpliatc     .       .       32 

KrelKonUe  .      .      . 

^ 

Naphthaline        .       . 

38 

Potassium  and  Magna 

Nickel       .... 

iim  suljiliale      ■  . 

.    S2 

Nitre. 

p„l.,>,..ilum  and  Zluc  sul- 

L. 

S3 

phate  .      .      . 

32 

Nitric  acid             .      . 

Propionic  dcld     .     . 

LRCtoRe     .... 

V. 

Sltrobenwil        .      . 

4H 

olrlchydc 

45 

Lead.    aMeat    . 

Nitrogen.    Olid™ 

29 

Propyl.    ArelBle       . 

.    43 

Nltroim  oxide    .      . 

29 

40 

"       Iodide     .      . 

16 

Bromide      . 

.    » 

■'       Kllrate       .      . 

nmyrate . 

t» 

"       Oxide            .' 

28 

Bnlphlde.  Otifttmr   3D 

o. 

"  r.^'irt  *** 

42 

:a 

on.   Almond  .      .      . 

47 
38 

■'         Propionate" 

.    43 

"       Olive        .       .       . 

'■          ROMCWOOll    . 

38 

Propyl  pbyclte.    Hrom 

to 

M, 

"      Turpentine    .      . 

38 

dlchlnrhyd 
Elhe 

46 

u 

OrthoelBflc 

u 

Fjrlle.    Cubical. 

.  a) 

Osmium       .      . 

■■        lAniar       . 

u 

RulpliHin 

3:; 

Oxalic  acid       .       . 

45 

MagneHlum  Hnd  Ammn- 
nliiia  sutplinte   . 

32 

P. 

Q. 

Magnealam    and  l-ouw 

Palbullum.    Cubical.      . 

23 

Qanrtz.    CubiinTl 

» 

Blum  Hulphate  .       . 

TJitror 

lAntaT      . 

Magnetite.    Cuttieal . 

28 

Pflmfflne      .      .      .      . 

21 

Pentachlorodlmethyl  . 

Mangane^.   Ojtide  . 

28 

Petroleum    .       .       .       . 

23 

Pewter      .... 

20 

R. 

Iodide      . 

16 

Phenol 

46 

29 

Phenylamlne  . 

47 

MelhyL   AceUte      . 

4S 

Plicnyl  cyanide 

47 

Alcohol  . 

24 

.    IS 

BenuNite  . 

46 

Bromide   . 

26 

RuUle.    CiMtM     . 

w 

Bromide 

30 

29 

Linear  .      . 

.    IT 

ALFBABETICAL  INDEX. 


Selenlom. . 

"         Sulphide 
Heniurmontlte .      , 


"       DIoildo    fwS/iMl   : 
lAneOr.    '. 
Silver.    OMeal      .      .      : 
linear   . 
Iodide.     Cubienl 

Sndlnm.    Hypoeulpbita 
Nllrale 
PhoHpbate 

Soft  coal      . 

Solder       .       .       . 

Spnculum  metal 

Sptnel  ruby 

Stearic  Ocld  . 

Bteel       .... 
HtroDtlum  anlpliBM  Oi- 


lA- 


Balpbnr.    Oubleat  . 
"  Ctilorlde 


Tellurlam 
Terebcne 
Thallium  . 
TlQ.    Cabiaii 


TIUdIc  acid. 


Dioxide    Oi- 


TourmBllDe.    Cvblenl 

Unear    . 
Trtchlorohenw)] . 
Trlmethylnrptle  arid  . 
Trlmplhf  1  mrliliiul  . 


"      flolphlde 
ZinR  and 


Zircon.    Oibirat 


SMITHSOSIAN  MISCEllMEOUS  COllECTIONS. 


PHOTOGRAPHIC  PORTRAITS 


NORTH  AMERICAN  INDIANS 


SMITHSOSU\  ISSTITUTION. 


k%i 


WASHHrOTOH: 

SMITHSONIAN   INSTITUTION. 
ISCI. 


PHOTOGRAPniC  PORTRAITS 


OP 


NORTH   AMERICAN  INDIANS 


IM    THE  OALLBRT   OF   THB 


SMITHSONIAN  INSTITUTION. 


N  6 — Th^  Yanklon  Sioux  nt  present  reside  on  a  reseiration  on  the  Missouri 
River,  in  Dakota  Territory,  opposite  Fort  Randall. 


PA-DA-NI-A-HA-HI.  STRUCK  BY  THE  REE. 

Head  Chief  of  the  Yankton  Sioux.     Dakota  T. 

Upper  Missouri,  Dak*  T.  a.  Zeno  Sbindler.  photog., 

Washington,  18t57. 

PSI-CA.NA-KIN>7AN.  JUMPING  THUNDER. 

A  Yankton  Sioux  Chief. 

Upper  Missouri,  DalL.  T.      Shmdler,  photog.,  Washington,  1867. 


8 

WI-YA-KO  MI.  FEATHER  IN  THE  EAR. 

A  Yankton  Sioux  Chief. 

Upper  Missouri,  Dak*  T.       Sbindler,  photog.,  Washington,  18C7. 


BflA-OASKAN,  WHITE  SWAN. 

A  Yankton  Sioux  Chief. 

Upper  Missouri^  Dak*  T*       Shindler,  photog.,  Washington,  1867. 


TO-KAN-WAS-TB.  THE  PRETTY  ROCK- 

Son  of  a  Yankton  Sioux  Chief. 

Upper  JHISSOUrt,  Dak.  T.       Shindler,  pbotog ,  WashiDgton,  1867. 


6 

WA-JIN-KA,  LITTLE  BIRD 

A  Yankton  Sioux  Brave. 

Upper  Missouri,  Dak..  T.      Shindler,  photog.,  Washington,  1867. 


TO-KA-O-NO-PA,       THE  ONE  WHO  CATCHES  THE  ENEMY. 

A  Yankton  Sioux  Brave. 

Upper  Missourlt  Dak.  T.       Shindler,  photog..  Washington,  1867. 


PTE-TAH-PA-MA-SA.  THE  IRON  BLACK  BIRD. 

A  Yankton  Sioux  Brave. 

Upper  nilssourl)  Dak.  T.      Shindler,  photog ,  Washington,  1867. 


9 

KNA-SKIN-7A  MA-NI.  HE  WALKS  MAD. 

A  Ilead-Soldier  of  the  Yankton  Sioux. 

Upper  Missouri)  Dak«  T.      Shindler,  photog.,  Washington,  1867. 


lO 

WAN-MDI-SA-PA.  BLACK  EAGLE. 

A  Yankton  Sioux  Brave. 

Upper  Missouri,  Dak.  T.      Shindler,  photog,  Washington,  1867. 


11 

WO  A-KI  A-TSI-KAN.  LITTLE  THUNDER. 

A  Yankton  Sioux  Brave. 

Upper  Missouri,  Dak.T.      Shindler,  photog.,  Washington,  1867. 


12 

8I-H  A-H  AN-  SKA.  LONGFOOT. 

A  Yankton  Sioux  Brave. 

Upper  Missouri,  Dak.  T*      Shindler,  photog.,  Washington,  1867. 


13 

FRANCIS  JANDRON.  HALF-BREED. 

A  Yankton  Sioux  Brave. 

Upper  91l8SOUrl5  Dak.  T.       Shindler,  photog,  Washington,  1867. 


14 

MA-TO-KTI-NANG-MA-NI.       THE  BEAR  THAT  WALKS  LYING 

[DOWN. 

A  Yankton  Sioux  Brave. 

Upper  Ml8SOarl«  Dak.  T.     Sbindler,  photog.,  Washington,  1867. 


15 

TA-TSAK-OP-KI-AN,  FLYING  PIPE. 

A  Head-Soldier  of  the  Yankton  Sioux. 

Upper  MlSilOUrl,  Dak.  T.      Sbindler,  photog.,  Washington,  1867. 


16 

DELAURIER,  HALF-BREED. 

A  Yankton  Sioux  Chief. 

Upper  missourl,  Dak.  T.      Shindler,  photog.,  Washington,  1867. 


IT 

TA-TA-KA-WA-KAN.  SACRED  BULL. 

Brule  Chief. 

Dakota.  Shindler,  photog.,  Washington,  1867. 


SE.TAN-8I-TAN, 


Dakota. 


SE-TAN-SI-TAK, 


Dakota. 


MA-ZA-O-TA-TI. 


Dakota. 


IS 

YELLOW  HAWK. 

Sans  Arc  Chief. 

Shindler,  photog.,  Washington,  1867. 


19 

YELLOW  HAWK. 

Sans  Arc  Chief. 

Shindler,  photog.,  Washington,  1867. 


20 

IRON  NATION. 

Brul6  Chief. 

Shindler,  photog.,  WaBhing;ton,  1867. 


21 

KAH-KAH-TAH-A-KE-AH.  THE  FLYINQ  BIRD. 

A  Two-Kettle  Sioux  Chief.  * 

Dakota.  Shindler,  photog.,  Washington,  1867. 


33 

MA-TA-WA  YU-MI.  THE  BEAR  THAT  FRIGHTENS. 

A  Yankton  Sioux  Brave,  t 

Upper  ]llt8SOarl,  DalL.  T.       Shindler.  photog.,  Washington.  1867. 


33 

MA-TA-'WA-YU-MI.  THE  BEAR  THAT  FRIGHTENS. 

A  Yankton  Sioux  Brave. f 

I'Pper  miSSOUrl,  DalL.  T.      Shindler,  photog.,  Washington,  1867. 


34 

CHUN  KAN-KE'TES-KA.  THE  SPOTTED  HORSE. 

A  Two-Kettle  Sioux  Chief. 

DalLOla.  Shindler,  photog.,  Washington,  1867. 


35 

TO-KI-YA-WI-KA-KTE,  HE  KILLS  FIRST. 

MiniConjou  Chief. 

Dakota.  Shindler,  photog.,  Washington,  1867. 


36 

NA-JI-WA-KAN,  THE  SACRED  GHOST. 

A  Two-Kettle  Sioux  Brave.  * 

Dakota.  Shindler,  photog.,  Washington,  1867. 


• 


3T 

MA-TO-HO-KAN-TAN-KE.      THE  BEAR  WITH  THE  BIG  VOICE. 

A  Two-Kettle  Sioux  Chief. 

Dakota.  Shindler,  photog.,  Washington,  1867. 

*  Are  two  of  the  eleven  Indians  that  recovered  Mrs.  Julia  Fright,  Miss  Emma 
Dulej,  and  six  ohildren,  from  hostile  Indians,  near  the  moath  of  the  Grand 
River,  in  November^  1862. 

t  Guide  to  Gen.  A.  Sully's  military  expedition  through  the  "Bad  Lands'  of 
Dakota.  Having  been  shot  through  the  brea.ot  by  th«  hostile  Indians,  while  m 
an  almost  dying  condition,  be  guided  the  entire  force  of  military  safely  through 
that  oountry. 


38 

MA-TO-HO-KAN-TAN-KB,      THE  BEAR  WITH  THE  BIO  VOICE. 

'A  Two-Kettle  Sioux  Chief. 

Dakota.         ^  Shindler,  photog.,  Washington,  18C7. 


29 

MA-VA-TA-NA-HAN  SKA.  LONG  MANDAN. 

A  Two-Kettle  Sioux  Chief. 

Dakota.  Shindler,  photog.,  Washington,  1867. 


30 

PTB-WA-KAN-NA-GI,  THE  MEDICINE  COW. 

A  Yankton  Sioux  Chief. 

Upper  Missouri^  Dak.  T.       Shindler,  photog  ,  Washington,  1867. 


31 

MA-TA-SA-BEZI-A.  THE  SMUTTY  BEAR. 

A  Yankton  Sioux  Chief. 

Upper  missouri,  Dak.  T.      Shindler,  photog.,  Washington,  1867. 


33 

TOW-A-HU-KASA-NO-PA.  TWO  LANCES. 

A  Yankton  Sioux  Chief. 

Upper  Missouri,  Dak.  T.       Shindler,  photog.,  Washington,  1867. 


33 

WA-PA-SHA,  RED  ENSIGN. 

Chief  of  the  Ki-gu-ksa  Band.     (Santee  Sioux.) 

Age,  50  years- 
Dakota.  Shindler,  photog.,  Washington,  1867. 


34 

CHO-TAN'KASI  DI-NA-PE,  THE  FLUTE  PLAYER. 

Head  Man  of  the  W^k-pe-ton  Dakota.    (Santees.) 

Age.  48  years. 
Dakota.  Shindler,  photog  ,  Washington,  1867. 


8 

85 

WA-KA-TE,  THE  SHOOTER. 

Chief  of  the  Re-mi-ni-ca  Band.    (Santees.) 

Age,  45  yean. 
Dakota.  Shindler,  photog.,  WashingtoD,  1867 


36 

HU-SHA'SHA,  RED  LEGS. 

Chief  of  the  Wakpe-ka-te.    (Santees.) 

Age,  55  years. 
Dakota*  Shindler,  photog.,  Washiogton,  1867. 


37 

HAN-TB-TU-DU-TA,  SCARLET  NIGHT. 

Head  Man  of  the  Re-mi-ni-ca  Band.    (Santees.) 

Age,  37  years. 
Dakota.  Shmdler,  photog.,  WashingtoD,  1867. 


38 

177A-MDI.KA-WA-MA-NI,    HE  WALKS  FOLLOWING  EAGLES 

Wa-pa-shee  Chief  of  Santees. 

Age,  14  years. 
Dakota*  Shlndler,  photog.,  Washington,  1867. 


39 
*WA-KAN-HDI-SA-PA,  BLACK  LIGHTNING. 

Man  of  Ri-ga-ta-a-tawa  Band.    (Santees.) 

Age,  34  years 
Dakota.  Shindler,  photog.,  Washiogton,  1867. 


40 

ZI-KA-TAN-TO,  BLUE  BIRD. 

Wak-pe-ton  Band.    (Santees.) 

Age,  20  years. 
Dakota.  Shindler,  photog  ,  Washington,  1867. 


41 

JUSUN  KEMAZA,  HIS  MAN  HORSE. 

Man  of  Ca-po-cia  Band.    (Santees.) 

Dakota.  Shindler,  photog.,  Washington,  1867. 


43 

0-177AN-SA  DU-TA,  SCARLET  ALL  OVER. 

Chief  of  the  Re-ga-ta  0-tou-we  Band.    (Santees.) 

Dakota.  Shindler,  photog^  Washington,  1867. 


43 

MOK-PI.TU-E-HUA-KU-DAN,     COMING  AMONG  THE  CLOUDS. 

Wak  pe-ton  Band.    (Santees.) 

Age.  18  years. 
Dakota*  Shindler,  photog.,  Waahiogton,  18G7. 


44 

A-KI-CI-TAN-NA-JIN;  THE  STANDING  SOLDIER. 

Man  of  the  Ca-po-cia  Band.    (Santees.) 

Age,  39  years. 
Dakota.  Shindler,  photog.,  Washington,  1867. 


45 

"WAK-PI-YU-HDI-NA-JIN,  THE  STANDING  CLOUD. 

Man  of  the  Re-ga-ta  0-tou-we  Band.    (Santees.) 

Dakota.  Shindler,  photog.,  Washington,  1867. 


46 

WA-KAN-NA.  THE  SACRED. 

Man  of  the  Wak-pe-ku-te  Band.    (Santees.) 

Age,  18  years. 
Dakota*  Shindler,  photog.,  Washington,  1867. 


41 

JOHN  ROSS. 

Head  Chief  of  the  Cherokees. 

Died  in  Washington,  Ang.  1866. 
Indian  T*  ivest  of  Ark.  Shindler,  photog  ,  Washington,  185a 


48 

TSHE-TON  177A-KA-177A  MA-NI.        THE  HAWK  THAT  HUNTS 

[WALKING;  or,  LITTLE  CROW. 

A  Mde-wa  Kan-ton  Sioux. 

Chief  Leader  of  the  Massaore  in  Minnesota,  1862.     (Killed.) 

Dakota.  Shindler,  photog.,  Washington,  1868. 

41 
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49 

O  TO-WA,  THE  SUCKER. 

A  Po-to-wa-ta-mi  Councillor. 

Kansas.  Shlndler,  photog.»  Washington,  1858, 


50 

WI-aA-SA-PI,  THE  WHIP. 

A  Chief  of  the  Ponchas. 

Dakota*  Shiudler,  photog.,  Washington,  1858. 


51 

^IN-HAN-DUTA,  THE  RED  OWL. 

A  Chief  of  the  Mde-wa-kan-ton  Sioux. 

Dakota*  Shindler,  photog.,  Washington,  1858 


52 

WZHI  KIAN,  THUNDER  COMING  DOWN  TO  THE  GROUND 

A  Po-to-wa-ta-mi  Councillor. 

Kansas.  Shindler,  photog.,  Washington,  1858. 


53 

UPITYA-HDE-A.  TAIL-FEATHER  JOINED. 

A  Wa-pe-ton  Sioux  Chief. 

Dakota.  Shmdlcr,  photog.,  Washington,  1858. 


54 

MA  ZAKA-TE-MANI.      HE  THAT  SHOOTS  MEDALS  WALKING. 

A  Wape-ton  Sioux  Elective  Chief 

Dakota.  Shmdlcr,  photog  ,  Washington,  1858. 


55 

-WA-MDI  TAN-KA.  THE  GREAT  EAGLE. 

A  Mde-wa-kan-ton  Sioux  Chief. 

Dakota.  Shindler,  photog.,  Washington,  1858. 


56 

ATPB-TTT-TO  KA-TSHA,  THE  OTHER  DAY. 

A  Wa-pe-ton  Sioux  Warrior. 

Dakota*  Shindler,  photog.,  Washington,  1858. 


11 

HB-HU-TE-DAN.  LITTLE  SHORT  HORN. 

A  Si-si-ton  Sioux  Warrior. 

Dakota*  Shindler,  photog.,  Washington,  1858. 


5S 

P8I-KA.177A-KIN7AN,  JUMPING  THUNDER. 

A  Yankton  Sioux  Warrior. 

Dakota.  Shindler,  photog.,  Washington,  1858. 


59 

AHAKA  MA-NI,  THE  WALKING  ELK. 

A  Yankton  Sioux  Warrior. 

Dakota.  Shindler,  photog  ,  Washington,  1858. 


60 

MA-ZHA  O  ZHAZHAN.  TR.\NSPARENT  IRON. 

A  Mde-wa-kan-ton  Sioux  Chief. 

Dakota.  Shmdler,  photog.,  Washington,  1858. 


61 

MO-KAHO  KA.  FISH  RISING  ABOVE  THE  WATER. 

Principal  Chief  of  the  Sacs  and  Foxes. 

Kansas.  Shindler,  photog.,  Washington,  1858 


62 

KE-SHADU  SI  DI  TE-ZIK  A.       THE  CHIEF  WHOM  THEY  LOOK 

[UPON 

Principal  Chief  of  the  Republican  Pawnees. 

IVebraska*  Shmdler,  phctog  ,  Washington,  1858. 


63 

NA-SA-'WA-K'WUT     THE  BEAR  IN  THE  FORK  OF  A  TREE. 

Principal  Chief  of  the  Sacs  and  Foxes. 

Kansas.  Shindler,  photog.,  Washington,  1858. 


64 

PI-TA^NS-SHA-A-DU,  MAN-AND-CHIEF. 

Principal  Chief  of  the  Pawnees. 

IVebraska.  Shindler,  photog  ,  Washington,  1858. 


12 

65 

LA  HAK.TAN'DU'HESHA  ADU.  MEDICINE  PIPE  CHIEF. 

Chief  ot  the  Grand  Pawnees. 

IVebraska.  Shmdler,  photog.,  Washington,  1858. 


66 

NE-SHA-RE-RU-RE-RA  HI-KUTE,  THE  BRAVE  CHIEF. 

A  Eepublican  Pawnee  Chief. 

IVebraska.  Shindlcr,  pbotog.,  Washington,  1858. 


67 

HEHAKAMAZA.  IRON  ELK. 

A  ilJe-wa-kan-ton  Sioux  Warrior. 

Dakota*  Shindler,  photog.,  Washington,  1858. 


68 

PUG-A-NO-KE-SHICK,  HOLE  IN  THE  DAY. 

Head  Chief  of  the  Chippewas. 

Minnesota*  Shindler.  pbotog.,  Washington,  1858. 


69 

HE'KAKA  NAN6-ZHE  THE  STANDING  ELK. 

A  Yankton  Sioux  Warrior. 

Dakota*  Shindler,  photog  ,  Washington,  1858. 


HO 

LA  KA-KO,  THE  GRAY  FOX. 

A  Chief  of  the  Sacs  and  Foxes. 

Kansas*  Shindler,  photog. ,  Washington,  1858 


•KPI,  SIX. 

A  Mde-wa-kan-ton  Sioux  Chief. 

Dakota*  Shindler,  photog.,  Washington,  1858. 


12 

OH-LACH-TA  MIKO.  BILLY  BOWLEGa 

A  Seminole  Chief. 
Indian  T.  i^est  of  Ark.  Shindler,  photog.,  Washington,  1858, 


13 
TI-RO-WOT-KA-TO-HUK,  THE  CONQUEROR. 

A  Grand  Pawnee  Chie£ 
IVebraska*  Shindlcr,  photog.,  Washington,  1858. 


14 

LA-TANG^KA-7ANa-KE.  THE  RUNNINO  BULL. 

A  Yankton  Sioux  Warrior. 

Dakota.  Shindler,  photog.,  Washington,  1858. 


KI-NI-I-KA,  BUFFALO  BULL. 

A  Grand  Pawnee  Warrior. 

Nebraska.  Shindler,  photog.,  Washington,  1858. 


-ye 

PA-DA-NO-A-PA-PE.  HE  WHOM  A  ROCKAWEE  STRUCK. 

Head  Chief  of  the  Yankton  Sioux. 

Dakota.  Shindler,  photog.,  Washington,  1858. 


Tl 

BATTLE  BETWEEN  PONKAS  AND  SIOUX. 

Painted  by  TO-TAY-QO-NAl  ^standing  buffalo),  a  joung  Ponka  Warrior. 


18 
COL.  FITCHL7NN. 


A  Choctaw  Delegate. 

Cboctair  IVatioil*  Shindler,  photog.,  Washington,  1868. 


19 

REV.  ISRAEL  FOLSON. 

A  Choctaw  Delegate. 

Clioctair  IVation.  Shindler,  photog.,  Washington,  1868. 


80 

A  CHIEF  OF  THE  OSAGE  INDIANS. 

Kansas.  Shindler,  photog ,  Washington,  1868. 


14 


GROUP  OF 
BTebraska. 


81 

INDIAN  CHIEFS. 

Shindler,  photog  ,  WoshiDgton,  1868. 


83 

SOBITA. 

Head  Chief  of  the  Capote  Utas,  and  Brother  of 
Carrisa,  Head  Chief  of  the  Utas,  Colorado  T. 

Neir  niexiCO*  Shindler,  photog  .  Washington,  1868. 


88 

SHINO  and  ItfANTTLITO. 

Chiefs  of  the  Navajo  Indians. 

JVeir  Mexico*  Shindler,  photog.,  Washington,  1868. 


NI-CO-ROD. 


Colorado. 


84 

GREEN  LEAF. 

A  Uta  Chief. 

Shindler,  photog.,  Washington,  18G8, 


PE-A-OH, 


Colorado. 


85 

BLACK-TAIL  DEER. 

A  Uta  Chief. 

Shindler,  photog.,  Washington,  1868. 


SHU-RI-PI, 


Colorado. 


86 

LODGE  POLE'S  SON. 

A  Uta  Chief. 

Shindler,  photog.,  Washington,  18G8. 


CHIP-PIN, 


Colorado. 


81 


ALWAYS  RIDING. 


A  Uta  Chief, 

Shindler,  photog.,  Washington,  1868. 


KE-O-KUK. 
Kansas. 


88 
Head  Chief  of  the  Sacs. 

Shindler.  photog.,  Washington,  1868. 


15 
*WA-COM.MO. 

A  Brave  of  the  Foxes. 

Kansas.  Shindler,  photog.,  Washington,  1868. 


90 

Head  Chief  of  the  Foxes. 

Kansas.  Shindler,  photog.',  Washington,  1868. 


91 

MO-KO-HO-KO,  FISH  RISING  ABOVE  THE  WATER. 

A  Chief  of  the  Sacs. 

Kansas.  Shindler,  photog.,  Washington,  1868. 


93 

nK-WELA.-HO-KO,  FISH  FLOATING  TO  THE  SHORE. 

A  Chief  of  the  Sacs. 

Kansas.  Shindler,  photog.,  Washington,  1868. 


93 

A  Chief  of  the  Sacs. 

Kansas.  Shindler,  photog.,  Washington,  1868. 


94 

GROUP  OF  FOUR  PONKA  CHIEFS. 

No  1.   ASH-NOM-E-KAH-GA-HE.  ^                       LONE  CHIEF. 

'*     2.   TA-TON-GA,  UN-ZHE.  STANDING  BUFFALO. 

"     3.   177AH.GA.SA-PI.  THE  IRON  WHIP 

"     4.  WAST-EHCOM  MANI  FAST  WALKER. 

Dakota.  Shindler,  photog.,  Washington,  1868. 


95 

OU  MA-TA  A-BI-TU-TA.  WAR  EAGLE. 

An  0-ga-la-la  Chief. 

Dakota*  Sbindler,  photog  ,  Washington,  1868. 


16 

96 

COL.  LEWIS  DOWNING. 

Head  Chief  of  the  Cherokees. 

Cherokee  IVatioil.  ShiDdler,  photog.,  Washington,  1868. 


91 

CAPT.  SCRAPER. 


A  Cherokee  Delegate. 


O' 


Cherokee  Nation.  ShiDdler.  photog..  Washington,  1868. 


98 
J.  BORUM  DAVIS. 

A  Cherokee  Delegate. 

Cherokee  Nation.  Shindler,  photog.,  Washington,  1868. 


99 

SAMUEL  SMITH. 


A  Cherokee  Delegate. 


O' 


Cherokee  Nation.  Shindler,  photog.,  Washington,  1868. 


lOO 

COL.  ADAIR. 

A  Cherokee  Delegate. 

Cherokee  Nation.  Shindler,  photog.,  Washington,  1868. 


lOl 

H.  C.  REESE. 

A  Cherokee  Delegate. 

Cherokee  Nation.  Shindler,  photog.,  Washington,  1868. 


102 

PAUNCEWAT  BATTICE. 

A  Choctaw  Delegate. 

Choctair  Nation.  Shindler,  photog.,  Washington,  1868. 


103 

177AR  DANCE  OP  THE  TANKTON  SIOUZ. 

Dakota.  Shindler,  photog.,  Washington,  1867. 


17 

104 

GROUP  OP  FOX7R  UTAH  INDIANS.    See  Nos.  84,  86,  86,  87. 
Colorado.  Sbindler,  photog.,  Wasbington,  1868. 


8.  177.  PERRTMAN. 


105 


A  Creek  Delegate. 


O.  VI,  STIDHAM. 


106 

A  Creek  Delegate. 


107 

AMBR08I0  ABEITA,«  EX-GOVERNOR  OF  ISLETA. 

Pueblo  Indian. 

Neir  IHexico.  Shiadler,  photog.,  Washington,  1868. 


108 

ALEJANDRO  PADILLA,  GOVERNOR  OF  ISLETA. 

Pueblo  Indian. 

IVeir  IHexicO.  Shindler,  photog.,  Washington,  1868. 


109 

PAHDO-KAH.OAH-LB. 

A  Kaw  or  Kansas  Indian. 

Kansas.  A.  Gardner,  photog.,  Washington,  1867. 


Kansas. 


no 

Kaw  Indian. 

A.  Gardner,  photog.,  Washington,  1867. 


NOPAWY. 
Kansas. 


Ill 

Kaw  Indian. 

A.  Gardner,  photog.,  Washington,  1867. 


•  AbeitA  is  Ferenty -eight  yearn  of  age,  and  very  wealthy.  Daring  the  rebellion 
be  loaned  to  the  government  officials  in  New  Mexico  one  hundred  thousand  dol- 
lars in  gold  and  silver  to  pay  our  troops  stationed  there. 

2 


AH-LB-aA-^WAH. 


Kansas. 


18 


lift 


Kaw  Indian. 

A.  Gardner,  photog.,  Washington,  1867. 


ISHTA-LA-SEA. 


Kansas. 


113 

Kaw  Indian. 

A  Gardner,  pbotog.,  Washington,  18C7. 


WA-TE-IN-GAH. 


Kansas. 


114 

Kaw  Indian. 

A.  Gardner,  photog.,  Washington,  1867. 


115 

KAHDE-QAH-^WAH-TE-AN-OAH  HO. 

Kaw  Indian. 

A.  Gardner,  photog.,  Washington,  1867. 


Kansas. 


WA-KA-TE, 


116 

A  San  tee  Chief. 


THE  SHOOTER. 


A.  Gardner,  photog.,  1867. 


IIT 

MA-TO-KTI-NANO-MANI,  THE  BEAR  THAT  LIES  DOWN, 

A  Yankton  Sioux  Brave. 

Dakota.  A.  Gardner,  photog.,  Washington,  1867. 


118 

177AN-MDI-SA-PA,  BLACK  EAGLE. 

A  Yankton  Sioux  Brave. 

Dakota.  A.  Gardner,  photog.,  Washington,  1867. 


KXS-O-KUK. 


119 

Head  Chief  of  the  Sacs. 

A.  Gardner,  photog.,  Washington,  1867. 


19 

ISO 

MA-ZA-O-TA-TI,  IRON  NATION. 

Head  Chief  of  the  Bruld  Sioux. 

Dakota*  A.  Gardner,  pbotog.,  Waahington,  1867. 


121 

[Name  lost.] 

A.  Gardner,  photog ,  Washington,  1867. 


122 

PTB-WA-KAN-NAGI,  MEDICINE  COW. 

« 

A  Yankton  Sioux  Chief. 

A.  Gardner,  photog.,  Washington,  1867. 


123 

SB-TAN  SI-TAN,  YELLOW  HAWK. 

A  Sans  Arc  Chief. 

Upper  19ii880Uri«  A.  Gardner,  photog.,  Washington,  1867. 


124 

WA-BA-SHA,  RED  ENSIGN. 

Head  Chief  of  the  Santee  Sioux. 

A.  Gardner,  photog.,  Washington,  1867. 


123 
MA  ZA-O-YA-TI,  IRON  NATION. 

Head  Chief  of  the  Bruld  Sioux. 

A.  Gardner,  photog.,  Washington,  1867. 


126 

MA-VA-TA-NA  HANS-KA,  LONG  MANDAN. 

Head  Chief  of  the  Kettle  Sioux. 

Dakota*  A.  Gardner,  photog.,  Washington,  1867. 


121 

WA-JIN-KA  and  SI-HA-HAN-SELA.  THE  BIRD,  and  LONG  FOOT. 

Yankton  Sioux  Brave. 

Dakota*  A.  Gardner,  photog.,  Washington,  1867. 


20 
WA-JIN-KA,  THE  BIED. 

Yankton  Sioux  Brave. 

Dakota.  A.  Gardner,  photog.,  Washington,  1867. 


129 

SI-HA-HAN-SKA,  LONG  FOOT. 

Yankton  Sioux  Brave. 

l>a]LOta«  A.  Gardner,  photog.,  Washington,  1867. 


130 

SI-HA-HAN-SEA,  LONG  FOOT. 

Yankton  Sioux  Brave. 

Dakota*  A.  Gardner,  photog.,  Washington,  1867. 


131 

HAL-AL-HO-SOTE,  LAWYER. 

Head  Chief  of  the  Nez-Percez. 

IdallO.  Shlndler,  photog.,  Washington,  18G8. 


132 

KOL-KOL-SHU-A-TASH,  JASON. 

Chief  of  the  Nez-Percez. 

Id  alio*  Sbindler,  photog.,  Washington,  1868. 


133 

TA-MO-SON,  TIMOTHY. 

Chief  of  the  Nez-Percez, 

IdallO  Shlndler,  photog.,  Washington,  1868. 


131a 

SAMPSON  FOLSOM. 


A  Choctaw  Delescate. 


O' 


Shindler,  photog.,  Washington,  1868. 


133a 

pi-snra,  qaub. 

A  Kaw  Indian. 

Kansas*  Shindler,  photog.,  Washington,  1868. 


PI-SINQ, 


Ransas* 


Ne^r  Mexico* 


Nei¥  Mexico* 


Jie^w  Mexico* 


Jieww  Mexico* 


Kansas* 


21 

183a 

GAME. 
A  Kaw  Indian. 

Shindler,  photog.,  Washington,  1868. 


134 

A  Navajo  Chief. 

Copied  bj  Shindler,  Washington,  1868. 


135 

A  Navajo  Boy. 

Copied  hy  Shindler,  Washington,  1868. 


136 

Two  Navajo  Boys. 

Copied  hy  Shindler,  Washington,  1868. 


13V 

A  Navajo  Chief. 

Copied  bj  Shindler,  Washington,  1868. 


138 

A  Sioux  Indian. 

Copied  hy  Shindler,  Washington,  1868. 


139 

PO-mS-NO-PA-SHE.  JOSEF. 

Chief  of  the  Big  Hill  Band,  Osage  Tribe. 

Kansas.  Copied  hy  Shindler,  Washington,  1868 


WO.HA.AIl.BAR. 


Kansas* 


140 

An  Osage  Brave. 

Copied  hy  Shindler,  Washington,  1868* 


22 


141 


Kangas. 


An  Osage  Chief. 

Copied  bj  Shindler,  Washington,  1868. 


NO-PA-WAL-LA. 


Kansas* 


Kangas. 


Kangag. 


&angag« 


143 


An  Osaire  Brave. 


Copied  bj  Shindler,  Washington,  1868. 


143 

A  Group  of  Osages. 

Copied  bj  Shindler,  Washington,  1S68. 


144 

A  Choctaw  Squaw. 

Copied  bj  Shindler,  Washington,  1868. 


145 

A  Creek  Indian. 

Copied  by  Shindler,  Washington,  18G8. 


&angas« 


ILansag* 


&angag« 


146 

A  Choctaw  Indian. 

Copied  hy  Shindler,  Washington,  1868. 


147 

A  Choctaw  Indian. 

Copied  hy  Shiudler,  Washington,  1868. 


148 

Two  Choctaw  Indians. 

Copied  hy  Sbindler,  Washington,  1868. 


Texag. 


Texas. 


Kansas. 


Kansas. 


Kansas. 


23 
149 

A  Camanche  Chief. 

Copied  hy  Shindler,  WashiDgton,  1868. 


150 

A  Camanche  Girl. 

Copied  by  Shindler,  WashlDgton,  1868. 


151 

Two  Choctaw  Girls. 

Copied  hy  Sliindler,  Washington,  1868. 


152 

A  Chickasaw  Indian. 

Copied  hy  Shiodler,  Washington,  1868. 


153 

An  Osage  Chief. 

Copied  hy  Shindler,  Washington,  1868. 


154 

Four  Arrapahoe  Chiefs. 

Copied  hy  Shindler,  Washington,  1868. 


Kansas. 


KOSHE-SE-QLO. 


Kansas. 


155 

A  Choctaw  Indian. 

Copied,  hy  Shindler,  Washington,  1868. 


156 


An  Osaore  Brave. 


Copied  hy  Shindler,  Washington,  1868. 


Kansas. 


151 

An  Osage  Brave. 

Copied  hy  Shindler,  Washiugton,  1868. 


24 


158 


Kansas. 


Senior,  WATCHFUL  FOX. 

Head  Chief  of  the  Sacs  and  Foxes. 

Copied  hy  Shindler,  Washington,  18G8. 


159 

KBO-KUK,  Junior,  WATCHFUL  FOX. 

Head  Chief  of  the  Foxes. 

Kansas.  Shindler,  photog.,  Washington,  1868. 


160 

KEO-KUK,  Son  of  Keo-kuk,  Jr.,  age  14  years. 


Kansas. 


Shindler,  photog.,  Washington,  1808. 


TA-TOW-OU-DO-SA. 

A  Pawnee  Brave. 
Onaalia. 


161 

PRAIRIE  CHICKEN. 

Height  5  ft.  11  in.;  aged  28  years. 

Copied  by  Shindler,  Washington,  1868. 


162 


A  Pawnee  Squaw.     Wife  of  Ta-tow-ou-do-sa.     Height  5  ft. 

7  in. ;  age  25  years. 

Omalia.  Copied  hy  Shindler,  Washington,  1868. 


Onaalia. 


163 

A  Pawnee  Squaw. 

Copied  hy  Shindler,  Washington,  1868. 


Onaalia. 


164 

A  Pawnee  Brave. 

Copied  hy  Shindler,  Washington,  1868. 


165 


Two  Pawnee  Scouts  in  Government  service. 

Onaalia.  Copied  hy  Shindler,  Washington,  1868. 


25 

166 

Moqui  Delegation  to  Brigham  Young,  1863. 

Utali.  Copied  bj  Shindler,  WashiDgton,  1868. 


167 

A  Montank  Indian. 

Copied  hy  Shindler,  WashiDgton,  1868. 


168 

■  

A  Montank  Indian. 

Copied  hy  Shiudler,  Washington,  1868. 


169 

Loretta  Indians.     The  Francois  Family,  three  generations. 

Copied  hy  Shindler,  Washington,  1868. 


170 

Groapof  seven  Indians  presented  to  the  Smithsonian  Institation  by  Maj.  Henry 
Franklin,  U.  S.  Indian  Agent,  through  Dr.  E.  Palmer. 

KEECHIB  INDIAN. 

A-TVAR-HE.    A  Pawnee. 

BLACK  BEAVER.    A  Delaware  Chief. 

LONaHORN. 

AS-SA-DA-WA.    Chief  of  the  Witchitas. 

KNE.177A.KA.SETS.    A  Keechie  Chie£ 

POSSUM. 

Copied  hy  Shindler,  Washington,  1868. 


171 

Camp  of  Arrapahoes. 

Copied  hy  Shindler,  Washington,  1868. 


172 

KEO-KUK,  Junior,  WATCHFUL  FOX. 

Head  Chief  of  the  Foxes. 

Kansas*  Shindler,  photog.,  Washington,  X808. 

42 
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173 

AND  HIS  SON  CHARLES. 


Kausaii. 


Shiudler,  photog.,  Wasluugton,  18t)8. 


174 


DEAD  INDIAN. 


KWA-KWA-OXJP-PE-KWA,  ^ 

A  Fox  Chief. 

Kansas*  Shiudler,  photog.,  WashiDgtcD,  18G8. 


MAN-A-TO-T77AH. 


Kansas* 


175 

MANY  SCALPS. 

A  Fox  Chief. 

Shindler,  photog.,  WashingtoD,  1868. 


176 


O-TA-DAN. 


innetiota* 


PLENTY. 


Copied  hy  Shiudler,  Washiugton,  1SG8. 


Taken  prisoner  bj  the  militarj  expedition  under  command  of  Brig. 
Gen.  Siblej,  18u3. 

177 

Sioux  Dandy. 

Minnesota*  Copied  hy  Shindler,  Wa&hington,  18GS. 


178 

PA-HA-X7-ZA  TAN-KA,  THE  GREAT  SCALP  TAKER, 

A  Sioux. 

Itliunesota*  Copied  by  Shindler,  Wadhiiigton,  186S. 

The  sixteen  feathers  in  headdress  indicate  the  number  of  scalps  taken. 


179 


T77A-KAN-0-THAN-THAN, 


miunesota* 


MEDICINE  BOTTLE. 


Copied  hy  Shiudler,  Washington,  1868. 

Executed  at  Tort  Suelling,  No7.  11, 1863,  for  participating  in  the  mas- 
sacre of  1862. 


27 

180 

Bia-RIB. 

A  Sioux  Chief.     The  second  in  rank  to  Red  Cloud. 

Minnesota*  Copied  by  ShiDdler,  Washington,  1868. 


181 

OLD  BETS. 

A  Sioux  Squaw. 

Minnesota*  Copied  hy  Shindler,  Washington,  1868. 

Who  will  be  long  remembered  with  gratitnde  by  many  of  the  captives 
for  her  kindness  to  them  while  amongst  the  Sioux,  1802. 


183 

:^      A  Drawing  made  by  a  Caraanche  Indian. 

Copied  hy  Shindler,  Washington,  18 o9. 


183 

A  Drawing  made  by  a  Camanche  Indian. 

Copied  hy  Shiudler,  Washington,  18G9. 


184 

A  Drawing  made  by  a  Kiowa  Indian. 

Copied  hy  Shindler,  Washington,  18G9. 


185 

A  drawing  made  by  a  native  Winnebago, 

Representing  the  battle  at  White  Hill  between  Gen.  SuUj  and  the  Sionx. 

Copied  hy  Shindler,  Washington,  1869. 


186 

KET-SAP,  a  Clallam  Man. 

SOTJSCITSA.  Lis  Wife,  1  chemuknm  Females. 
"WILTOH,  his  Sister,        ) 

Pone  Townsend,  W.T.,  I860. 

Copied  hy  Shiudler,  Washington,  18G9. 


187 
WAW-PAW-KO-LAS-KA,  BIG  BEAR. 

A  Chief  of  the  Sacs  and  Foxes. 

IHissoiiri*  Shindler,  photog.,  Washington,  18  J9. 
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188 
WO-A-PA-NA-MA,  or  Mo-less,  WHITE  FISH. 

Head  Chief  of  the  Sacs  and  Foxes. 

Missouri.  Shiudler,  pliotog.,  WasliingtoD,  18C9. 


189 

.'WAY,  THE  SEA. 

A  Chief  of  the  Sacs  and  Foxes. 

missouri.  Shiudler,  photog.,  Wasliington,  1869. 


190 

SAC-A-PBB,  SHELL  PISH. 

A  Chief  of  the  Sacs  and  Foxes. 

missouri.  Sbindler,  photog.,  Washington,  1869. 


191 

WO-A-PA-NA-KA-NA-KA,    BEAR  EATING  ACORNS  UP  A  TREE. 

(Or  George  Gomez,  U.  S.  Interpreter.) 

Sacs  and  Fox. 

missouri.  Shiudler,  photog.,  Washington,  1869. 


192 

A  Group  of  three  Sac  and  Fox  Chiefs. 

Missouri.  Shiudler,  photog.,  Washington,  1869. 


193 

NA-GA-WASH,  BRITISH. 

Head  Chief  of  the  lowas. 

Missouri.  Shindler,  photog.,  Washington,  1869. 


194 

MA-HE,  KNIFE, 

An  Iowa  Chief. 

Missouri.  Shindler,  photog.,  Washington,  1869. 
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195 


TAR-A-KU, 


missouri. 


BEER  HAM. 


An  Iowa  Chief. 

Shindler,  photog.,  Washington,  1869. 


196 


TO-HU, 


Missouri. 


BRIAR. 


An  Iowa  Chief. 

Shindler,  photog.,  Washington,  1869. 


197 


KI-HE-KA-IN^A, 


Missouri. 


LITTLE  CHIEF. 


An  Iowa  Chief. 

Shindler,  photog.,  Washington,  1869. 


198 


KRA-TEN.TA-WAT, 


Missouri. 


BLACK  HAWK. 


An  Iowa  Chief. 

Shindler,  photog.,  Washington,  1869. 


BIG  BRAVE. 


199 

PA-HATCH,  or  Elisha  Doreau,  U.  S.  Interpreter, 

An  Iowa  Brave. 

Missouri.  Shindler,  photog.,  Washington,  1869. 


200 

Group  of  lowas,  Agents  and  Interpreters. 

Missouri.  Shindler,  photog.,  Washington,  1869. 


CHX7N-EH-HOE. 


Nebraska. 


201 


MEDICINE  HORSE. 


An  Othoe  Chief. 

Shindler,  photog.,  Washington,  1869. 


2oa 


BUFFALO  CHIEF. 


TSHE-OANQ-EH-KI-HI. 

An  Othoe  Chief. 

UTebraslia.  Shindler,  photog.,  Washington,  1869. 


30 
B.  BARNABI,  U.  S.  Indian  Interpreter. 

A  Half  Breed. 
UTebraslLa.  Sliindler,  photog.,  Washington,  18G9. 


304 

DA-NXJ-WA-IN-OA,  LITTLE  PIPE. 

A  Young  Othoe  Chief. 

NebraslLa*  Shindler,  photog.,  Washington,  18G9. 

WA-IN-OA,  PIPE  STEM. 

A  Youn<T  Othoe  Chief. 
UTeliraslLa.  Shiudler,  photog.,  Washington,  1S69. 


206 

OC-TA-HA-SASH-HA-ZO,  SAND. 

A  Creek  Indian. 

Arkansas  RiTer.  Shindler,  photog.,  Washington,  18G9. 


20T 

GA-TON.ZHI.  LITTLE  TIGER. 

A  Creek  Indian. 

Arkansas  RiTer.  Shindler,  photog.,  Washington,  1869. 


308 

KE-TASA.KA-NES,  or  David  Zibeo,  HOMOXI. 

A  Miami  Delegate. 

Shindler,  photog.,  Washington,  1869. 


209 

LUM-KIKOM-MOA,  THE  BISING  OBJECT. 

A  Miami  Chief. 

Kansas*  Shindler,  photog.,  Washington,  1869. 


210 

A-TSHE-QOUQ-QTA,  or  J.  B.  Eoubidoux,  TURTLE. 

A  Miami  Chief. 

K.anMl8.  Shindler,  photog.,  Washington,  1869. 


• 


31 

311 

MI-TO-SAN-TA,  or  Thomas  Miller,  .  INDIAN. 

A  Miami  Delegate. 

Kansas*  Shindler,  pbotog.,  Washington,  18G9. 


212 

A-WOA-SA-PI,  or  Joe  Dick,  RISING  SUN. 

A  Miami  Delegate. 

Kansas*  Shindler,  photog.,  Washington,  1869. 


213 

WOA-PE-MAN-GOA,  or  Thomas  Richardville,  WHITE  LOON. 

A  Miami  Delegate. 

Kansas.  •  Shindler,  photog.,  Washington,  1869. 


214 

A-S^BE-SHE?.FI.SAN,  or  W.  Quinn,  LITTLE  DUCK. 

A  Miami  Delegate. 

Kansas.  Shindler,  photog.,  Washington,  18 39. 


215 

A  Group  of  the  Miami  Delegation. 

Kansas.  Shindler,  photog.,  Washington,  ldC9. 


216 

WA-TVA-SI-SI-MO,  or  Graham  Rodgers. 

Ilead  Chief  of  the  Shawnccs. 

Kansas-  Shindler,  photog.,  Washington,  18 C9. 


211 

H.  F.  A.  RODGERS. 

Counsellor  of  the  Shawnees. 

Kansas.  Shindler,  photog.,  Washington,  1869. 


21S 

CHARLES  DUCKER. 

Second  Chief  of  the  Shawnees, 

Kansas.  Shindler,  photog.,  Washingtoiv,  1869. 


32 

319 

CHE-PO-SWA,  or  Henry  Clay,  LIGHTNING. 

An  Ottawa  Counsellor. 

Kansas.  Shindler,  pbotog.,  Washington,  1869. 


330 

I,  or  John  Wilson. 

Chief  of  the  Ottawas. 

Kansas.  Shindler,  photog.,  Washington,  1869. 


221 

SHA-PON-DA,  or  James  Wind,  PASSING  THROUG  H. 

Judge  of  the  Ottawas. 

Kansas.  Shindler,  photog.,  WasHlngton,  1869. 


222 

NA'W-SWA-KB-SHICK.  or  William  Hurr,  HALF-DAF. 

United  States  Interpreter. 

liansas.  Shindler,  photog.,  Washington,  18G9. 


.223 

B.  L.  LE  FLORE. 

Ex  Governor  of  the  Choctaw  Nation. 

Half-breed — Father  French ;  Mother  a  Choctaw. 
Kansas.  Shindler,  photog.,  Washington,  1869. 


224 

PETER  FOLSON. 

Ex  District  Chief  of  the  Choctaw  Nation. 

Father  White  ;*  Mother  a  Chootaw. 
Kansas.  Shindler,  photog.,  Washington,  1869. 


225 

SAMUEL  GARLAND. 

Ex  Principal  Chief  of  the  Choctaws. 

Father  Irish  ;  Mother  a  Choctaw. 
Kansas.  Shindler,  photog.,  Washington,  1869. 


33 


326 


ALLEN  WRIGHT. 

Present  Principal  Chief  of  the  Choctaw  Nation. 

ILansas*  Shindler,  photog  ,  WasliiogtoD,  1869. 


Kansas. 


KB-O-KUK, 


Kansas. 


BUM-BE-SXTN. 


Kansas. 


MA-HEB, 


missouri. 


Kansas. 


NO-HE-IN-QA. 


Missouri. 


22T 


A  Chickasaw  Delesrate. 


J.  D.  JAMES. 


ShiDdler,  pbotog.,  WashiDgton,  1869. 


238 

WATCHFUL  FOX.    * 

A  Sac  and  Fox  Brave. 

Copied  hy  Shindler,  WashingtOD,  1869. 


339 

A  Sac  and  Fox. 

Copied  hy  Shindler,  Washington,  1869. 


330 


KNIFE. 


An  Iowa  Brave. 

Copied  hy  Shindler,  Washington,  1869. 


331. 

LONG  HORN. 

A  Sac  and  Fox  Chief. 

Copied  by  SUindler,  Washington,  1869. 


333 

An  Iowa  Chief. 

Copied  hy  Shindler,  Washington,  1869. 


333 
OP.PO-NOOS,  CHILDREN  CHIEF. 

A  Sac  and  Fox  Chief. 

Kansas.  Copied  hy  Shindler,  Washington,  18G9 

3 


NO-WB-Uf^A 


Missouri. 


34 
234 

An  Iowa  Chief. 

Copied  bj  Shiudler,  Washington,  18C9. 


NO-HE-INGA. 


missouri. 


235 

An  Iowa  Chief. 

Copied  bj  Sliindler,  Washington,  1869, 


236 

Sioux  Indians  disposing  of  their  Dead. 

Copied  by  Shindler,  Washington,  18G9. 


237 

An  Indian  lookinsr  down  from  a  Rock. 


Copied  by  Shindler,  Washington,  1869. 


238 

A  Sioux  Indian. 

Copied  by  Shindler,  Washington,  1869. 


WASH, 


239 

FRIDAY. 

A  Chief  of  the  Arrapahoes. 

Copied  by  Shindler,  Washington,  18C9. 


Kansas* 


240 

LITTLE  BEAR. 

A  Chief  of  the  Kansas  Tribe. 

Copied  by  Shindler,  Washington,  1869. 


GOOE. 


missouri. 


241 

A  Sioux  Chief. 

Copied  by  Shindler,  Washington,  18'J9. 
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242 


RED  PLUME. 

A  Chief  of  the  Black  Feet  Indians. 

lHontana.  Co;  ied  bj  Shindler,  Washiugton,  18C9. 


243 


Colorado. 


HIGH  TOES. 

A  Chief  of  the  Cheyennes. 

Copied  bj  Shindler,  Washington,  1869. 


244 


BLACK  ELK. 


Missouri. 


Head  Chief  of  tlie  Othoes. 

Copied  by  Shindler,  Washington,  1869. 


245 


GREAT  BEAR. 


A  Chief  of  the  Delawares. 

Copied  hy  Shindler,  Washington,  1869. 


246 

A  Chippewa  Wedding. 

Copied  by  Shindler,  Washington,  1869. 


247 

PO-OO-NE-KE-SHICK,  HOLE  IN  THE  DAY. 

A  Celebrated  Chippewa  Chief. 

Nlnnesota.  Copied  bj  Shindler,  Washington,  1869. 

Assassinated  May,  1868,  at  Crow  Wing,  Minnesota,  by  three  Beech  Lake  Indians. 


248 

KISH-K  A-N  A-KUT.  STU  M  P. 

Chief  of  the  Mille  Lac  Chippewas. 

Minnesota*  Copied  by  Shindler,  Washington,  1869. 


249 

MIS-KO-FE-NEN-SHE.  RED  BIRD. 

Chief  of  the  Lake  Winnipeg  Band  of  Chippewas. 

minnesota.  Copied  by  Shindler,  Washington,  1869. 


36 
AH-HA-SHA-WE-KE-SHIK,  CROSSING  SKY. 

Chief  of  the  Babbit  Lake  Chippewas. 
Minnesota.  Copied  bj  Shindler,  WasliiDgton,  1869. 


251 

NAW.WE.KB.SHIC  NOONDAY. 

A  Chippewa  Chief. 

Copied  hy  Sliindleri  Washington,  1869. 


252 

NAH-QXTN-EH-aAW-BOW,  STANDING  FORWARD. 

A  Chief  of  the  Eabbit  Lake  Chippewas. 

Minnesota*  Copied  by  Shindler,  Washington,  1869. 


253 

Two  Shoshonee,  or  Snake  Indians. 

Utall*  Copied  hy  Shindler,  Washington,  1869. 


254 

CHARLEY. 

A  Snake  Indian. 

Ctall.  Copied  by  Shindler,  Washington,  1869. 


255 

-A-] 


Principal  Chief  of  the  Shoshonees. 

Utah.  Copied  by  Shindler,  Washington,  1869. 


256 

Two  Shoshonees. 

L'tali.  Copied  by  Shindler,  Washington,  1869. 


25T 

Two  Shoshonees. 

IJtall.  Copied  by  Shindler,  Washington,  1869. 


87 

358 

A  Sioux  Chief. 

Omalia.  Copied  by  Shindler,  Washington,  1869. 


259 

TALL  THEE. 

Skull  of  a  Tonkaway  Indian. 

Indian  Territory.  Shindler,  photog.,  Washington,  1869. 

This  was  a  noted  medicine  man,  and  was  feared  to  so  great  an  extent  that  the 
tribe  accused  him  of  being  a  witch,  and  one  night  a  party  shot  him  in  his  lodge. 


360 

A  Skull  of  a  Tonkaway  Chief. 

Indian  Territory.  IShindler,  photog.,  Washington,  1869. 

Killed  in  battle,  1861,  near  old  Fort  Cobb.     These  Indians  were  fonnerlj  can* 
nibals,  eating  their  prisoners  and  their  own  dead. 


061 

BLACK  BEAVER. 

A  Noted  Delaware. 

Copied  by  Shindler,  Washington,  1869. 

Was  Captain  of  a  company  of  Belawares,  and  served  dnring  the  Mexican  war  ; 
was  one  of  Audubon's  hunters  ;  guided  Gen.  Marcy  over  the  plains,  dnring  his 
explorations ;  and  conducted  the  army  out  of  the  Indian  country  at  the  com- 
mencement of  the  war. 


363 

A88ADAWA. 

Chief  of  the  Witchitas. 

Copied  bj  Shindler,  Washington,  1869. 


363 

Indian  Drawing,  with  Explanation. 

Copied  by  Shindler,  Washington,  1869. 


rtali. 


38 

364 

A  Family  of  Snake  Indians. 

Copied  bj  Shindler,  WashiDgton,  1869. 


Uiah. 


265 

VENUS  AND  ADONIS. 

Shoshonees. 

Copied  by  Shindler,  WashiDgton,  1869. 


Utali. 


266 

Snake  Indians  on  Horseback. 

Copied  by  Shindler,  Washington,  18  !^9. 


Utah. 


26Y 

A  Group  of  Snake  Indians. 

Copied  by  Shindler,  WashingtOTi,  18G9. 


Utah. 


26$ 

Two  Shoshonee  Cliiefs. 

Copied  by  Shindler,  Washington,  1869. 


Utah. 


269 

A  Groiip  of  four  Sboshonees. 

Man,  half  breed  ;  mother,  white  ;  father,  hfhoshonee. 

Copied  by  Shiudler,  Washington,  1869. 


Utah. 


270 

A  Group  of  U te  Indians. 

Copied  by  Shiudler,  Washington,  1869. 


Utah. 


2T1 

A  Group  of  Utes  on  horseback. 

Copied  by  Sliindler,  Washington,  1869. 


272 

Four  Ute  Squaws. 


Utah. 


Copied  by  Shindler,  Washirgton,  1869. 


Utah. 


Utah. 


Utah. 


rtali. 


Utah. 


Utah. 


Utah. 


39 


2Y3 


Three  Graces  of  the  Gosh-Ute  Tribe. 

Copied  by  Shindler,  WasbiDgtoD,  18G9. 


2T4 

A  Group  of  three  Pah-Utes. 

Copied  by  Shindler,  Washington,  1869. 


275 


Little  Soldier  and  his  Squaw;  Pah-Utes. 

Utah.  Copied  by  Shindler,  Washington,  1869. 


LITTLE  SOLDIER. 


276 

A  Pah-Ute. 

Copied  by  Shindler,  Washington,  1869. 


2TT 

Little  Soldier's  Squaw. 

Copied  by  Shindler,  Washington,  1869. 


278 

A  Group  of  Bannak  Indians. 

Copied  by  Shindler,  Washington,  18G9. 


2T9 

A  Bannak  Brave. 

Copied  by  Shindler,  Washington,  1869. 


280 

Chief  of  the  Parawan  Indians. 

Copied  by  Shindler,  Washington,  1869. 


281 

A  Parowan  Chief. 

Copied  by  Shindler,  Washington,  18 G9. 


40 
ANNIE  STIDHAM;  Daughter  of  G.  Stidham. 

A  Creek.    Aged  18  years. 

Kansas.  Sbindler,  photog.,  Wasliingtony  1869. 


383 

QEOROE  STIDHAM.  Son  of  G.  W.  Stidham. 

Delegate  of  the  Creek  Nation. 

Born  March  17,  1859.     Mother  white. 
Kansas.  Shindler,  photog.,  WashingtoD,  1869. 


384 

SHA-VA-NOH. 

A  War  Chief  of  the  Tabaguache  Tribe  of  Utes. 

Colorado.  Copied  b^  Shindler,  Washington,  1869. 


385 

SHA-VA-NOH. 

A  War  Chief  of  the  Tabaguache  Tribe  of  Utes. 

Colorado.  Copied  b^  Shindler,  Washington,  1869. 


386 

WOLF. 

A  Ute  Warrior. 

Colorado.  Copied  by  Shindler,  Washington,  1869. 


38T 


." 


AN-THRO. 


Chief  of  the  United  Band  of  Utes. 

Colorado.  Copied  bjr  Shindler,  Washington,  1869. 


388 
CHU. 

A  Ute  Brave. 

Colorado.  Copied  hy  Shindler,  Washington,  1869. 


41 


2S9 


SAP-PIX  AND  SON. 


Colorado. 


Ute  Warriors. 

Copied  by  Shindler,  WashiDgton,  1869. 


KA-GA-CHA-WICH. 


Colorado. 


Colorado. 


Utah. 


IJtali. 


Utah. 


Utah. 


290 

A  Ute  Chief. 

Copied  by  Shindler,  Washington,  1869. 


291 

RAINBOW. 

A  Ute  Chief. 

Copied  by  Shindler,  Washington,  1869. 


293 

A  Group  of  three  Pah-Utes. 

Copied  hj  Shindler,  Washington,  1869. 


293 

A  Group  of  four  Pah-Utes. 

Copied  by  Shindler,  Washington,  1869. 


294 

A  Group  of  three  Pah-Utes. 

Copied  by  Shindler,  Washington,  1869. 


295 

A  Group  of  two  Pah-Utes. 

Copied  by  Shindler,  Washington,  1869. 


296 

A  Pah-Ute  Chief. 

Copied  by  Shindler,  Washington,  1869. 
43 


Utah. 


42 

A  Group  of  three  Pah-Utes. 

Copied  hy  ShiDdler,  Washington,  1869. 


Utah. 


298 

A  Pah-Ute  Chief. 

Copied  hy  Shindler,  Washington,  1869. 


Utah. 


299 

A  Pah-Ute  Chief. 

Copied  hy  Shtndler,  Washington,  1869. 


300 

TSHE-TON-'WA-Kn  'WA-MA-NI,    THE  HAWK  THAT  HUNTS 

WALKING.    Also  called  LITTLE  CROW. 

A  Chief  of  the  Mdewakanton  Sioux,  and  Leader  of  the 
Massacre  in  Minnesota,  1862.     Killed. 

Copied  by  Shindler,  Washington,  1869. 


301 


WO-WI-NA-PE. 


ONE  WHO  COMES  IN  SIGHT. 

Little  Crow's  Son. 

Copied  hy  Shindler,  Washington,  1869. 

Taken  prisoner   by  the  military  expedition  under  command  of  Brig. -Gen. 
Sibley,  1863. 
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ADVERTISEMENT. 


The  present  catalogue  is  intended  to  embrace  all  the  articles 
published  by  the  Smithsonian  Institution  since  its  organization  in 
1846  to  the  first  of  July,  187Y,  a  period  of  more  than  thirty  years. 
For  the  first  few  years  nothing  was  issued  but  pamphlets  explana- 
tory of  the  plan  of  the  Institution,  and  brief  annual  reports  of  the 
proceedings  of  the  Regents,  and  it  was  not  until  after  1849  that 
the  following  regular  series  were  established,  viz: — 

1st.  A  quarto  series  entitled  "  Smithsonian  Contributions  to 
Knowledge,"  issued  in  volumes,  each  generally  embracing  several 
articles. 

m 

2d.  An  octavo  series,  entitled  "  Smithsonian  Miscellaneous  Col- 
lections," also  issued  in  volumes,  each  embracing  one  or  more  sepa- 
rate articles. 

3d.  Another  octavo  series,  consisting  of  the  Annual  Reports  of 
the  Institution  to  Congress,  called  "  Smithsonian  Reports,"  and 
printed  at  the  expense  of  the  government. 

The  Smithsonian  Contributions  to  Knowledge  include  memoirs 
embracing  the  records  of  extended  original  investigations  and  re- 
searches resulting  in  what  are  believed  to  be  new  truths,  and  con- 
stituting positive  additions  to  the  sum  of  human  knowledge,  to  the 
production  of  which  the  Institution  has  in  some  way  rendered 
assistance. 

The  series  of  Smithsonian  Miscellaneous  Collections  is  designed  to 
contain  reports  on  the  present  state  of  our  knowledge  of  particular 
branches  of  science ;  instructions  for  collecting  and  digesting  facts 
and  materials  for  research ;  lists  and  synopses  of  species  of  the 
organic  and  inorganic  world ;  museum  catalogues ;  reports  of  ex- 
plorations ;  aids  to  bibliographical  investigations,  etc.,  generally 
prepared  at  the  express  request  of  the  Institution,  and  at  its  ex- 
pense. The  position  of  a  work  in  one  or  the  other  of  these  two 
series  will  sometimes  depend  upon  whether  the  required  illustra- 
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tions  can  be  presented  more  conveniently  in  the  qaarto  or  the 
octavo  form. 

The  Annual  Reports  are  presented  to  Congress,  and  printed  at 
its  expense,  copies  being  given  to  the  Institution  for  distribution. 
They  consist  of  the  reports  of  the  Secretary  to  the  Board  of  Regents 
of  the  operations  and  condition  of  the  Institution;  the  reports  of 
committees  of  the  Board;  reports  of  lectures;  extracts  from  corre- 
spondence ;  original  or  translated  articles  relating  to  the  history 
and  progress  of  science,  etc.  Over  the  typography  and  general 
mechanical  execution,  as  well  as  the  number  of  copies  of  the 
Smithsonian  Annual  Reports,  the  Institution  has  no  control. 

In  the  first  experiments  of  the  Smithsonian  system  of  publication, 
the  proper  magnitude  of  the  editions  necessary  to  meet  the  imme- 
diate and  future  demand  could  not  be  accurately  ascertained.  The 
number  of  copies  of  the  Contributions  then  fixed  upon,  has  since 
been  found  inadequate,  although  it  was  larger  than  that  usually 
issued  by  other  institutions.  The  edition  has,  therefore,  been 
augmented,  until  at  the  present  time  1000  copies  of  each  article  are 
set  aside  to  be  combined  into  volumes,  and  an  extra  number,  vary- 
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commencement. 

The  rules  governing  the  distribution  of  the  Smithsonian  pnblica- 
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or  its  agents,  at  the  prices  affixed,  which  are  intended  merely  to 
cover  the  actual  cost  of  their  publication.     They  may  be  obtained 
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Secretary  S,  I. 
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On  Smithsonian  Exchanges.     F.  Muller. 

On  Smithsonian  Exchanges.     Wm.  Hinoks. 
Hbnry,  Reply  to  Memorial  on  Lowe's  Aeronautic  Voyage. 
Hbnbt,  On  Currents  of  the  Atmosphere  and  Aerial  Navigation. 
RooEES,  Lectures  on  Roads  and  Bridges. 

Carpenter,  Lectures  on  Mollusca,  or  shell-fish,  and  their  Allies. 
Morlot,  General  Views  on  Archssology. 
The  Microscope. 

NicKL^s,  Scientific  Congress  of  Carlsruhe,  1858. 
Cuvier,  Memoir  of  Ren6  Just  Haiiy. 
Sabinb,  Magnetic  Storms. 
Gardiner,  Disappearance  of  Ice. 
Pbndlbr,  Temperature  of  St.  Louis,  Missouri. 
Dewey,  Best  Hours  for  Temperature  Observations. 
Henbt,  Description  of  Smithsonian  Anemometer. 
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Nbwton,  SuggestiouB  for  saving  parts  of  the  skeleton  of  birds. 
VoLLUu,  Ou  the  Wingless  Grasshopper  of  California. 
WuRDRMAN,  SpecimeDs  of  Flamingo,  etc.,  from  Sonth  Florida. 
Oesner,  Habits  of  Poached  Rat,  or  Salamander  of  Georgia. 
Barnard,  Birds  of  Chester  County,  Pennsylvania. 
Cooper,  Forests  and  Trees  of  Florida  and  the  Mexican  Boundary. 

Report  for  1861. 

Correspondence : 

Smithson's  Residuary  I-^gacy.     Fladgate,  Clarke,  and  Finch. 

Free  Freight   to   i;^niitIisoniau   Institution,  between   United  States  and 
Germany.     Kunhardt  &  Co. 

Lacustrian  Habitations.     F.  Troyon. 

Archaeology.     A.  Morlot. 

Map  of  Antiquities  of  United  States.     A.  J.  Hill. 

Exchanges.     Royal  Academy  of  Science,  Madrid. 

Exchanges.     Mexican  Soc.  of  Geog.  and  Statistics. 

Keuroptera.     H.  Hagen. 

Exchange  of  Specimens.     Hamilton  College,  Clinton,  N.  Y. 

Acknowledgment  for  Books.     J.  A.  Codd. 

Arrangement  of  Mineralogical  Collection.     C.  U.  Sbepard. 

Scientilic  Co-operation.     University  of  Toronto. 

Exchange  of  Publications.     Royal  Horticultural  Society,  Loudon. 

Acknowledgment  for  Books.     C.  J.  Bethuue. 

Acknowledgment  for  Shells,  etc.     W.  H.  Pease. 

Circular  of  the  Institute  of  Rupert's  Land. 

Facts  respecting  Liberia  College.     A.  Crummell. 

Recommendation  of  Shea's  Indian  Lingnistics.     G.  Gibbs  and  others. 

Account  of  Library  of  Indian  Linguistics.     J.  G.  Shea. 
WooLSET,  Eulogy  on  Cornelius  C.  Feltou. 
Cox,  Eulogy  on  Stephen  A.  Douglas. 
Rogers,  Lecture  on  Bridges. 

Alexaxpeb,  Lecture  on  the  Relations  of  Time  and  Space. 
Hayes,  Lecture  on  Arctic  Explorations. 
Flodrens,  Memoir  of  GeofTroy  Saint  Hilaire. 
Laugkl,  Tiie  Sun,  its  Chemical  Analysis. 
Lee,  Progress  of  Astronomical  Photography. 
Lespiadlt,  Small  Planets  between  Mars  and  Jupiter. 
DuFouR  and  Kamtz,  Scintillation  of  the  Stars. 
Daubr^:e,  Metamorphism  and  the  Formation  of  Crystalline  Rocks. 
Craio,  Nitrification. 

HcsT,  History  of  Petroleum  or  Rock-oil. 
Allen,  Explosibility  of  Coal  Oils. 
Destructive  Effect  of  Iron-rust. 
Troyon,  Lacustrian  Cult's  of  Switzerland. 
RuTiMBYBR,  Fauna  of  Middle  Europe  during  the  Stone  Age. 
Troyon,  Report  on  Ethnological  Collections  of  Museam  at  Lausanne. 
Tboyon,  Archeologioal  Researches  made  at  Concise. 
4 
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Pbalb,  Ancient  Mounds  in  St.  Loais,  MiHsonri. 
GiBBS,  lustractions  for  Archsoiogical  Investigations. 
Circaiar,  Ancient  Mining  in  Lake  Superior  Copper  Region. 
MoBOAK,  Suggestions  relative  to  Etlinological  Map  of  North  America. 
CouEB  and  Prentiss,  List  of  Birds  of  tlie  District  of  Columbia. 
Prize  Questions : 

Holland  Society  of  Science,  Harlem. 

Batavian  Society  of  Experimental  Philosophy  of  Rotterdam. 

Society  of  Arts  and  Sciences  of  Utrecht. 

Royal  Academy  of  Netherlands. 

Report  for  1862. 

Correspondence : 

Deposit  of  Beaufort  Library.     E.  M.  Stanton,  Secretary  of  War. 

Deposit  of  Bishop  Johns'  Library.     Gen.  Edw.  Canby. 

Meteorological  Telegrams.     H.*Sibley,  West.  Union  Tel.  Co. 

Heights  of  Mountains  in  Colorado.     G.  Engelmauu. 

On  Mountain  Measurements.     A.  Guyot.  ^ 

Investigations  of  Biela's  Comet.     J.  S.  Hubbard. 

History  of  Chester  Co.,  Peuua.     Wm.  Darlington. 

Ethnographical  Collections.     Thedodore  Lyman. 

Ethnographical  Collections.     H.  de  Bchlagintweit. 

Ethnological  Museum  of  Norway.     Louis  K.  Daa. 

Antiquities  in  Missouri  and  Tenn.     I.  Dille. 

Skulls  and  Mummy  from  Patagonia.     A.  Reid. 

Philological  Circular.     Geo.  Gibbs. 

Ethnological  Map  of  United  States.     Geo.  Gibbs. 

Indian  Vocabularies.     Geo.  Gibbs. 

Systems  of  Relationship  of  Cree  Indians.     E.  A.  Watkins. 

Indian  Languages.     Geo.  Flachenecker. 

Natural  History  of  Pacific  Islands.     W.  H.  Pease. 

Herbarium  captured  in  Tennessee.     Dr.  H.  R.  Wirtz. 

Acknowledgment  for  Ferns.     G.  Metteuius. 

Hymenoptera.     H.  De  Saussure. 

Explorations  of  John  Xantus  in  Mexico.     M.  Romero. 
Bachb,  Eulogy  on  James  A.  Pearce. 
Baenabd,  Lectures  on  the  Undulatory  Theory  of  Light. 
Wilson,  Lectures  on  Physical  Ethnology. 
MoBLOT,  Lecture  on  the  Study  of  High  Antiquity. 
Lubbock,  North  American  Archeology. 

Floubbnb,  Historical  Sketch  of  the  Academy  of  Sciences  of  Paris. 
Floubbns,  Memoir  of  Leopold  von  Buch. 
FiiOaBBMS,  Memoir  of  Louis  Jacques  Thenard. 
QuATBEPAOBS,  Memoir  of  Isidore  Geoffroy  St.  Hilaire. 
PuiPsoN,  The  Catalytic  Force,  or  Studies  ou  the  Phenomena  of  Contact. 
Hebschbl,  On  Atoms. 
Lbslbt,  On  the  Classification  of  Books. 
RiED,  Human  Remains  from  Patagonia. 
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Prize  QaestioQS : 

LondoD  Institation  of  CiTil  Bngineere. 
Proviucial  Society  of  Arts  aud  bciencea,  Utrecht. 
Royal  Danish  Society  of  Sciences. 
Academy  of  Sciences  of  the  Institute  of  Bologna. 

Report  for  1863. 

Correspondence : 

Discussion  of  Piazzi*s  Astronomical  ObserTatious.     B.  A.  Gould. 

Project  of  an  Outline  History  of  Education  in  the  United  States.     F.  A. 
Packard. 

Exchange  of  Publications.     Chamber  of  Commerce  of  Bordeaux. 

Exchange  of  Publications.     Agricultural  Association  of  Milan. 

Tucson  Meteorite.     Dr.  B.  J.  I).  Irwin. 

Tucson  Meteorite.     Santiago  Aiusa. 

Cone-in-cone.     Henry  Poole. 

Acknowledgment  for  Birds.     Hnngarian  Nat.  Museum. 

Ethnological  Specimens  presented.     University  of  Christiania,  Norway. 

Tertiary  Fossils  presented.     Imp.  Geolog.  Institute,  Vienna. 

Electrotypes  of  Shell  Engravings  granted.     British  Maseum. 

Acknowledgment  of  Perrennibranchiates.     Dr.  J.  G.  Fisher. 

Honorary  Medal  to  Von  Martins.     W.  Haidinger. 

Kennicott's  Explorations.     Hudson's  Bay  Co. 
Whitnet,  Lectures  on  the  Principles  of  Linguistic  Science. 
DeBbadmont,  Memoir  of  C.  F.  Bautemps-Beanpr6. 
Albxakdeb,  Origin  and  History  of  the  Royal  Society  of  London. 
Wbthbrill,  Modern  Theory  of  Chemical  Types. 
Db  la  Rive,  Phenomena  which  accompany  the  Propagation  of  Electricity  in 

highly  Rarefied  Elastic  Fluids. 
Marcet,  Report  on  Society  of  Physios  and  Natural  History  of  Geneva,  from 

July,  1862,  to  June,  1803. 
Plateau,  Experimental  and  Theoretical  Researches  on  the  Figures  of  Equi- 

librium  of  a  Liquid  Mass  withdrawn  from  the  Action  of  Gravity.    Part  I. 
History  of  Discovery  relative  to  Magnetism. 
Gadtieb,  Researches  relative  to  the  Nebuls. 
Merino,  Figure  of  the  Earth. 
Abago,  ^ronautic  Voyages,  etc. 
Glaisheb,  Account  of  Balloon  Ascensions. 
Baboebt,  Aboriginal  Inhabitants  of  the  California  Peninsula. 
Jones,  Kjoekken-MoBdding  in  Nova  Scotia. 

MoBLOT,  Abstract  of  Dr.  Keller's  Report  on  Lacustrian  Settlements. 
Rau,  Agricultural  Imp1emf>nts  of  the  North  American  Stone  Period. 
Tbowbbidob,  Ancient  Fort  and  Burial  Ground  in  Tompkins  County,  N.  Y. 
Kbllbt,  Ancient  Town  in  Minnesota. 
FosTEB,  Ancient  Relics  in  Missouri. 
Dakilsek,  Mound  in  East  Tennessee. 
Purple  Dyeinft,  Ancient  and  Modern. 
Pbalb,  Method  of  Preserving.  Lepidoptera. 
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FiOAKiBRBE,  AccouDt  of  remarkable  aocumalation  of  Bats. 

Tables  of  English  aud  French  Weights  and  Measures. 

Table  for  Conversion  of  Centigrade  Degrees  to  Fahrenheit's  Scale. 

Report  for  1864. 

Webb,  Account  of  Prof.  Henry  Draper's  Telescope. 

Lbidt,  Review  of  "  Cretaceous  Reptiles  of  United  States." 

Report  of  Committee  of  Regents  in  relation  to  the  Fire,  January,  18()5. 

FouBiRR,  Memoir  of  Delambre. 

Dblaumat,  Essay  on  the  Velocity  of  Light. 

Wethbrill,  Ozone  and  Antozone. 

Jamin,  Vegetation  and  the  Atmo>>phere. 

Bbcqdbbel,  Preservation  of  Copper  aud  Iron  in  Salt  Water. 

Preservation  of  Wood. 

Caoutchouc  and  Gutta  Porcha. 

Von  Kakolyi  aud  Cbaio,  Products  of  the  Combustion  of  Gun-Cotton  and  Gun- 
powder. 

Pettbxkofbr,  Apparatus  for  testing  the  results  of  Perspiration  and  Respira- 
tion. 

Lamjnt,  The  Solar  Eclipse  of  July  18,  1800. 

DePrados,  Eclipse  of  the  Sun,  April  25,  18G5. 

DuBY,  Report  on  the  Transactions  of  the  Society  of  Physics  and  Natural  His- 
tory of  Geneva,  1861. 

DeCandollb,  Report  on  the  Transactions  of  the  Society  of  Pliysics  and  Natural 
History,  1802. 

Tboyon,  On  ihe  Crania  Helvetica. 

Platbad,  Experimental  and  Theoretical  Researches  on  the  Figures  of  Equi- 
librium of  a  liquid  mass  withdrawn  from  the  action  of  gravity,  etc. 
Parts  II,  in,  IV. 

Rau,  Artificial  Shell  Deposits  in  New  Jersey. 

GiBBS,  The  Intermixture  of  Races. 

Baegert,  Altoriginal  Inhabitants  of  the  California  Peninsula.     Part  II. 

MoRLOT,  The  Study  of  High  Antiquity  in  Europe. 

Prize  Questions : 

Holland  Society  of  Sciences  at  Harlem. 
Imperial  Society  of  Natural  Sciences  of  Cherbourg. 
Royal  Prussian  Academy  of  Sciences. 
Imperial  Academy  of  Sciences  at  Vienna. 

Explorations : 

Scientific  Expedition  to  Mexico.    A  Report  Addressed  to  the  Emperor  of 

France  by  the  Minister  of  Public  Instruction. 
A  Journey  to  the  Yukon,  Russian  America,  by  W.  W.  Kirby. 
Exploration  in  Upper  California  in  18()0,  by  John  Feilmr,  U.  S.  A. 
Journal  of  an  Exploration  of  We-stern  Missouri  in  1854,  by  P.  R.  Hoy,  M.D. 

Tables  of  English  and  French  Weiglits  and  Measures. 

Table  of  Chemical  Equivalents  of  sixty-three  Eh'menta. 
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Report  for  1866. 

Correspondence : 

Letter  to  Secretary  of  Treasury  on  payment  of  interest  in  coin.     Prof. 
Henry. 

Report  on  Shells  presented  to  Acad,  of  Nat.  Sciences.     J.  Leidy  and  G. 
W.  Tryou. 

Exchange  System.     Mexican  Soc.  of  Qeog.  and  Statistics. 

Climate  of  Colorado.     Jno.  Evans. 

Remarkable  Electric  Phenomenon.     W.  F.  Given. 

Explorations  of  the  Nile.     Chas.  Hale. 

Exchange  System.     Mining  Dept.,  Melbourne. 

Meteorites  in  Mexico.     Gen.  J.  H.  Carleton. 

Chalk  fonnd  in  United  States.     T.  A.  Conrad. 

Acknowledgment  for  Specimens.     Regents  of  Univ.  of  State  of  N.  Y. 

Language  of  NavHJos  said  to  resemble  the  Welsh.     S.  Y.  McMasters. 

Indian  Languages.     Geo.  Gibbs. 

Books  on  Brazil  presented.     M.  M.  Lisboa. 

Specimens  from  Brazil  presented.     Brazilian  Nat.  Hist.  Museum. 

Request  foi:  Bison.     Bern  Museum. 

Books  presented.     Imperial  Library  of  Vienna. 

Introducing  and  Recommending  Dr.  Bereudt.     F.  W.  A.  Bmce,  British 
Minister. 

Introducing  and  Recommending  Dr.  Berendt.     A.  T.  De  Irisarri,  Guate- 
malan Minister. 

Introducing  and  Recommending  Dr.  Berendt.     L.  Molina,  Costa  Rican 
Minister. 

Exchange  System.     J.  Rosing. 

Exchange  System.     Government  of  Bremen. 

Meteorological  System  of  Canada.     J.  G.  Hodgins. 

Acknowledgment  of  Specimens.     British  Museum. 

Objects  of  the  Museum.     Toronto  University. 

Account  of  the  Indians  of  British  America.     Rev.  R  Petitot. 
Act  of  Congress  to  transfer  Smithsonian  Library  to  Library  of  Congress. 
Barnard,  Eulogy  on  Gen.  Jos.  G.  Totten. 
Flocrens,  Memoir  of  Ducrotay  de  Blainville. 
CnossAT,  Report  on  the  Transactions  of  the  Society  of  Physics  and  Natural 

History  of  Geneva,  from  July,  1863,  to  June,  1864. 
Plantasiour,  Report  on  the  Transactions  of  the  Society  of  Physics  and  Natural 

History  of  Geneva,  from  Jnly,  1864,  to  June,  18C5. 
Looms,  Aurora  Borealis,  or  Polar  Light ;  its  Phenomena  and  Laws. 
The  Senses : 

Sense  of  Feeling. 

Sense  of  Smell. 
Matteucci,  Lectures  on  Electro-Physiology. 

Desor,  Palafittes  or  Lacustrian  Constmctions  of  the  Lake  of  Nenchatel. 
Plateau,  Experimental  and  Theoretical  Researches  on  the  Figures  of  Eqal- 

lihrium  of  a  liquid  mass  withdrawn  from  the  action  of  gravity,  etc. 

Part  V. 
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LiLLJEBORo,  Ootline  of  a  Systematio  Review  of  the  Classification  of  Birds. 
Prize  Questions : 

Royal  Danish  Society  of  Sciences. 

Imperial  Academy  of  Sciences  of  Vienna. 

Pontifical  Academy  of  the  Nuovi  Lincei. 

Royal  Scientific  and  Literary  Institnte  of  Lombardy. 

Imperial  Society  of  Science,  Agriculture,  and  Arts  of  Lille. 

Dunkirk  Society  for  the  Encouragement  of  Sciences,  Letters,  and  Arts. 
Newton,  Metric  System  of  Weights  and  Measures,  with  Tables. 

Report  for  1866. 

Act  of  Congress  to  receive  into  the  United  States  Treasury,  the  Residuary 

Legacy  of  Smitbson,  etc.  etc. 
Memorial  of  Board  of  Regents  to  Congress  relative  to  the  Fund. 
Memoir  of  W.  W.  Seaton. 
Report  on  System  of  Accounts. 
Flodrbns,  Memoir  of  Magendie. 
The  Senses : 

Sense  of  Taste. 

Sense  of  Hearing. 

Sense  of  Sight. 
HnooiNS,  Results  of  Spectrum  Analysis  applied  to  the  Heavenly  Bodies. 
External  Appearance  of  the  Sun's  Disk. 
MoiGNO,  Accidental  or  Subjective  Colors:   Persistence  of  Images,  Contrast, 

Irradiation,  Daltonism,  etc. 
Plateau,  Figures  of  Equilibrium  of  a  liquid  mass  withdrawn  from  the  action 

of  gravity.     Part  VI. 
GossR,  Report  on  the  Transactions  of  the  Society  of  Physics  and  Natural 

History  of  Geneva,  from  July,  1865,  to  June,  1866. 
GiBRS,  Notes  on  the  Tinneh  or  Chepewyan  Indians  of  British  and  Russian 

America.     1.  The  Eastern   Tinneh,  by  Bernard   R.  Ross,  Esq.     2.  The 

Loucheux  Indians,  by  William  L.  Uardisty.    3.  The  Kutchin  Tribes,  by 

Strachan  Jones,  Esq. 
Von  Hellwald,  The  American  Migration,  with  Notes  by  Prof.  Henry. 
Rau,  Indian  Pottery. 

Brikton,  Artificial  Shell  Deposits  of  the  United  States. 
DiLLB,  Sketch  of  Ancient  Earth-works  of  Ohio. 
Pile-work  Antiquities  of  Olmntz. 

Kstrb,  Antiquities  on  the  Banks  of  the  Mississippi  River  and  Lake  Pepin. 
GiBBs,  Physical  Atlas  of  North  America. 
Davis,  On  Ethnological  Research. 

ScHERZBR  aad  Scuwarz,  Table  of  Anthropolog^'cal  Measurements. 
International    Archaeological    Cocgress,    organized    by    the    Archsological 

Academy  of  Belgium,  in  concert  with  the  French  Society  of  Archsology, 

Antwerp,  1866. 
HiOGiNS,  On  Vitality,  with  Notes  by  Prof.  Henry. 
Lewis,  Instructions  for  Collecting  Land  and  Fresh-water  Shells. 
Wood,  Instructions  for  Colleoting  Myriapods,  Phalangide,  etc. 
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Wetabrill,  Plan  of  a  Research  npon  tbe  Atmosphere. 
Lewis  and  Qualr,  Account  of  the  Cryolite  of  Greenland. 
Extracts  from  the  Meteorological  Correspoudenoe  of  the  iDStitotion,  with 
Remarks  by  Prof.  Henrj. 

Evaporation  in  Florida.     W.  C.  Dennis. 

Fresh'Water  in  the  Ocean.     W.  C.  Dennis. 

The  Winds.     C.  Dewey. 

Winds  in  Florida.     J.  Baltzell. 

Barometer  Tube  breaking  suddenly.     L.  F.  Ward. 

Meteors.     Seth.  L.  Andrews. 

The  Winds  and  Fog.     James  Balfour. 

Climate  of  Kelley's  Island,  Ohio.     G.  C.  Huntington. 

Changes  of  Wind.     C.  Mallinikroot. 

Meteorological  Discovery.     F.  L.  Capen. 

Meteorology  of  Colonia  Tovar.     A.  Fendler. 

Effect  of  Lightning.     S.  L.  Hillier. 

Formation  of  Clouds  over  Gulf  Stream.     H.  M.  Bannister. 

Climate  of  Alaska.     H.  M.  Bannister. 
Vaillaxt,  Horary  Variations  of  the  Barometer,  with  Notes  by  Prof.  Henry. 
Enolbhabdt,  Formation  of  Ice  at  the  Bottom  of  Water. 
SABTORinSy  Earthquake  in  Eastern  Mexico,  January,  18G6. 
Drectzer,  Statistics  relative  to  Norwegian  Mountains,  Lakes,  and  the  Snow- 
line. 

Report  for  1867. 

Correspondence : 

Exchange  System.     Amer.  Acad.  Arts  and  Sciences. 

New  System  of  Weights  and  Measures  with  8  as  the  Metrical  Number. 
G.  U.  Knight. 

Account  of  Portland  Soo.  of  Nat.  Hist.     E.  C.  BoUes. 

Exchange  System.     Bath  and  West  of  Eng.  Soo.  for  Encoar.  of  Agrio., 
Arts,  etc. 

Exchange  of  Specimens.     Hamburg  Zool.  Gardens. 

Acknowledgment  for  Specimens.     Chicago  Acad,  of  Sciences. 

Improved  System  of  Numeration.     W.  B.  Taylor. 

Exchange  System.     St.  Petersburg  Acad,  of  Sciences. 

Schlagiutweit  Ethnographic  Collection.     H.  Zisgenbals. 

Sparrows  sent  to  United  States.     W.  A.  Lloyd. 

Exchange  of  Specimens*.    W.  A,  Lloyd. 

Exchange  of  Specimens.     Museum  of  Nat.  Univ.  of  Greece. 

Acknowledgment  for  Books  on  Education.     M.  Laboulaye. 

Acknowledgment  of  Birds.     Acad,  of  Sciences,  Stockholm. 

Acknowledgment  of  Birds.     Jno.  Gould. 

Gradual  Approach  of  Sea  upon  Land.     S.  P.  Mayberry. 

Exchange  of  Specimens.     University  of  Costa  Rica. 
Guild,  Biographical  Notice  of  Chas.  C.  Jewett. 
Gray,  Bi(^raphical  Notice  of  W.  H.  Harvey. 
AoASRiz  Report  on  use  of  new  hall  in  Smithsonian  Building. 
Memorial  of  Regents  to  Congress  asking  Appropriations  for  Maseum. 
DbBbaumokt,  Memoir  of  Legendre. 

47 


56  UST   or   SMITHSONIAN   PUBLICATIONS. 

Peltibb,  Memoir  of  J.  C.  A.  Peltier. 

Appeudix  to  Memoir  of  Peltier.     Scieotifio  Researches. 
Maillt,  History  of  Rojal  Institution  of  Great  Britain. 
Db  ll  Rive,  Michael  Faraday,  his  Life  and  Works. 
Floubbhs,  The  Jassieus  and  the  Natural  Method. 
Mabet,  Natural  History  of  Organized  Bodies. 
Matteucci,  On  the  Electrical  Currents  of  the  Earth. 
Considerations  on  Electricity. 
Electricity — Account  of  Lightning  Discharges,  with  Notes  hy  Prof.  Henry. 

G.  W.  Dodge,  0.  M.  Poe,  J.  C.  Cresson,  U.  Haas,  H.  J.  Kron,  B.  F.  Mudge, 

New  Haven  Journal,  S.  D.  Martin,  G.  Wright,  C.  G.  Boerner,  W.  8.  Oil- 
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ADVERTISEMENT. 


•  ■  • 


Whoever  attempts  the  enlargement  of  the  bounds  of  knowledge 
in  any  particular  branch  of  science,  in  justice  to  himself,  the 
public,  and  previous  laborers  in  the  same  field,  should  make  him- 
self familiar  with  all  that  has  been  previously  published  on  the 
subject.  But.  information  of  this  kind  is  so  widely  dispersed 
through  the  journals  and  transactions  of  learned  societies  of  all 
parts  of  the  civilized  world,  that  index  catalogues  or  references  to 
authorities  are  of  the  utmost  importance  to  the  investigator.  In 
consideration  of  this  fact,  the  present  work  has  been  accepted  for 
publication,  after  having  received  the  approval  of  our  collaborators 
ia  the  line  of  astronomy. 

JOSEPH  HENRY, 
Secretary  Smithsonian  Institution. 

Washington,  November,  1877. 
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The  design  of  the  following  Catalogue  is  to  give  a  full  list  of 
books  and  memoirs  relating  to  Nebulss  and  Clusters,  and  to  include 
references  to  papers  on  allied  subjects — as  the  Milky  Way,  the  Neb- 
ular Hypothesis,  etc.,  etc.,  which  may  serve  to  give  as  complete  a 
knowledge  as  possible  of  the  first  two  subjects.  It  was  undertaken 
in  1874,  for  my  own  use,  and  has  been  steadily  prosecuted  until 
the  present  time ;  and  I  am  induced  to  offer  it  for  publication,  by 
the  hope  that  it  may  be  found  as  useful  to  others  as  it  has  already 
been  to  myself.  It  is  believed  to  be  nearly  complete,  so  far  as  the 
uses  of  the  astronomer  require.  It  is  impossible,  in  a  work  of  this 
kind,  to  insure  its  entire  completeness,  but  it  is  hoped  that  few  im- 
portant papers  are  omitted.  It  is  also  beyond  the  limits  of  the  plan 
to  make  an  index  for  the  bibliographer  chiefly. 

In  reading  upon  any  special  subject  there  are  several  cases  which 

may  arise :  First,  having  any  given  series  of  publications,  as  the 

Philosophical  Transactions,  for  example,  one  may  wish  to  know  all 

that  has  been  printed  in  that  series  on  this  particular  subject.    The 

present  index  has  under  the  title  of  each  publication  a  reference  to 

all  works  on  nebulas  and  clusters  contained  in  it.    Second,  one 

may  wish  to  know  all  the  works  on  the  special  subject  which  we 

owe  to  a  particular  author  no  matter  where  publbhed;  in  the 

present  index,  under  each  author's  name,  is  given  a  list  of  his 

writings  on  nebulse,  et^.,  arranged  not  chronologically,  as  in  a 

work  of  more  extended  scope  they  should  be,  but  by  periodicals. 

All  the  papers  of  D' Arrest,  for  example,  in  the  Astronomische 

Nachrichten,  are  to  be  found  together,  chronologically  arranged, 

and  so  with  papers  in  other  journals.    This  form  is  convenient 

for  an  index  of  so  special  a  nature  as  the  one  in  question,  par- 
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ticularly  as  diflSculties  frequently  arise  as  to  the  date  of  a  paper, 
which  it  is  often  hard  to  fix  except  by  some  arbitrary  rule.  If 
such  a  rule  be  on6e  adopted  it  must  be  adhered  to  although 
it  will  often  disarrange  the  true  logical  order  of  the  papers. 
Third,  the  question  may  be  to  discover  all  the  papers  written 
on  a  special  subject,  no  matter  by  what  author.  In  the  present 
ease  such  a  question  might  be  to  find  the  papers  which  have 
been  written  on  a  given  nebula,  or  on  the  spectra  of  nebulse  in 
general,  or  something  allied  to  this.  It  is  plain  that  in  so  new 
a  subject  great  subdivision  is  not  required,  and  I  find  by  experi- 
ence th&t  all  my  own  wants  in  this  direction  have  been  supplied  by 
adding  after  the  reference  to  each  paper  a  note  more  or  less  ex- 
tended, giving  an  indication  of  the  purport  of  the  paper.  A  slight 
familiarity  with  the  writings  of  the  various  authorities  will  enable 
one  readily  to  turn  to  the  authors  likely  to  have  treated  a  given 
subject.  Thus  if  the  proper  motion  of  nebulso  was  in  question,  the 
writings  of  Otto  Struve,  D' Arrest,  Schoenfeld,  Vogel, 
ScHULTZ,  Schmidt,  R^mker,  Argelander,  Oppolzer,  Win- 
NECK£,etc.,  would  naturally  be  first  consulted,  and  so  with  other 
subjects. 

One  nebula,  that  in  Orion,  has  received  a  vast  amount  of  study, 
and  I  have  added  a  special  bibliography  of  this,  as  well  as  one 
referring  to  the  Variable  Nebulae.  . , 

Section  IV  consists  of  a  reference-list  to  all  published  (and 
many  unpublished)  drawings  of  nebulae  and  clusters.  Under  this 
head  many  of  the  most  extended  memoirs  will  be  again  indexed, 
and  nearly  all  the  monographs,  so  that  it  supplements  in  a  way  the 
main  index.  That  is  if  the  memoirs  on  a  certain  nebula  are  sought 
for  and  no  preliminary  clue  is  at  hand,  (as  to  authors,)  it  will  be 
well  before  looking  through  the  whole  list  of  author's  names,  to 
look  for  this  nebula  in  the  list  of  drawings.  If  it  is  found  there, 
the  references  joined  to  it  will  indicate  the  principal  papers  on  this 
object. 

To  facilitate  the  finding  of  nebulse  I  have  given  in  this  part  of 
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the  work  a  fioding  list  of  Sir  William  Herschel's  classes  aud 
numbers,  as  well  as  of  Messier's  nebulae — the  identificatious  rest 
ing  on  the  authority  of  Sir  J.  Herschel. 

The  abstracts  of  Sir  William  Herschel'b  papers  I  have  made 
much  more  full  than  in  other  cases,  in  order  to  present,  if  possible, 
something  like  an  adequate  idea  of  the  views  of  this  great  man  on  the 
subject  which  is  peculiarly  his  own.  This  is  the  more  necessary,  as 
we  have  as  yet  no  collection  of  his  works  which  is  generally  avail- 
able, (a  want  which  it  is  hoped  may  be  filled,)  and  as  the  earlier 
volumes  of  the  Philosophical  Transactions  are  now  quite  rare.* 

References  to  translations  and  reprints  of  important  papers  have 
frequently  been  included  in  order  that  such  papers  may  be  accessible 
to  as  many  as  possible  in  the  native  language  of  the  reader. 

Many  popular  and  historical  papers  have  been  referred  to  which 
appeared  in  Reviews  and  Magazines,  but  it  is  not  supposed  that  such 
references  are  by  any  means  exhaustive  of  this  part  of  the  subject, 
nor  does  it  seem  desirable  that  they  should  be  so,  since  they  are 
largely  repetitions  one  of  another. 

I  have  included  (with  some  hesitation)  a  few  references  to  the 
views  of  the  ancients  on  the  Milky  Way,  etc.,  which  may  be 
thought  to  render  the  Index  more  complete  by  presenting  more 
fully  the.  historical  side  of  the  subject ;  but  in  the  main  it  refers  to 
publications  made  between  the  epoch  of  the  invention  of  the  tele- 
scope and  the  present  time. 

It  b  to  be  noted  that  the  references  here  made  are  always  from  a 
consultation  of  the  original  work,  when  this  was  accessible,  and  not 
by  a  transcription  from  any  indices  or  general  catalogues,  like  the 
Royal  Society's  Catalogue  of  Scientific  Papers  for  example.    These 


"""A  complete  collection  of  his  separate  papers  exists  at  the  Pulkowa 
Observatory,  and  also  one  in  five  volumes  in  the  possession  of  his  descend- 
ants in  England,  but  in  order  to  gain  an  acquaintance  with  them  in  general, 
it  is  necessary  to  examine  no  less  than  thirty-nine  separate  volumes  of  the 
Philosophical  Transactions.  Much  unpublished  and  most  precious  material 
exists  in  manuscript. 
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have  however  been  consulted  in  order  to  secure  the  necessary  checks 
upon  accuracy. 

A  considerable  number  of  the  works  quoted  are  not  to  be  obtained 
in  the  United  States,  and  in  many  cases  I  have  had  only  incomplete 
sets  of  periodicals  at  hand,  which  may  explain  possible  omissions. 

Following,  I  give  a  list  of  all  works  on  special  astronomical 
bibliography  which  are  known  to  me,  which  may  be  of  use  to  those 
consulting  this  Catalogue. 

Among  this  list  of  works,  the  only  one  similar  in  purport  to  the 
present,  is  the  work  of  my  friend  E.  B.  Knobel,  Esq.,  F.  R.  A.  S., 
etc.  A  careful  comparison  with  §  4  of  his  work  has  assured  me  of 
the  accuracy  both  of  his  list  and  of  the  present  one  as  it  stood  in 
manuscript  at  the  time  of  the  publication  of  Mr.  Knobel's  paper. 

The  present  Index  is  somewhat  wider  in  scope  than  §4  of  Mr. 
Knobel's,  and  it  contains  a  special  reference  to  the  contents  of 
each  paper,  which  is  not  given  in  the  other  list.  As  the  two  works 
were  done  independently,  each  serves  as  a  useful  check  upon  the 
other. 
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'BujsQiAV  ACADH^Y  OF  SciEyci^ :  Bibliographie  Acadimique.  1875.  8vo. 
[This  work  contains,  beside  brief  biographies  of  the  various 
members  of  the  Academy,  a  full  list  of  those  works  of  each 
member  which  have  been  printed  in  the  publications  of  this 
Academy,  as  well  as  tolerably  full  lists  of  such  works  printed 
elsewhere.] 

Carl,   Ph.:    Frincipien  der    Astronomischen  Inatrumentcnkunde,   p.    161. 
[Literature  of  Micrometers.] 

:  Repertorium  der  Cometen-Aatronomie,    Svo.     1864. 

[Contains  references  to  observations,  etc.,  of  comets,  and  is 
very  complete.] 

Darboitx  and  Houkl  :   Bulletin  dea  Sciences  Maihimaiiquca  et  Aatrono^ 
tniquea.     Periodical.     8vo. 

[Contains  abstracts  of,  and  criticisms  upon,  works  and  memoirs 
on  Astronomy,  Mathematics,  etc.] 
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Enoelmann,   R.:    Liieratur  der  Aaironominche   Nachrichien^  ete.^   from 
BesseVb  Abhandlufiffen,    8  vols.,  4°.     1876-7. 

[There  are  now  three  volumes,  4°,  of  Indices  to  the  AsirO' 
nomische  Nachriehten^  which  are  very  full,  arranged  both  by 
authors  and  subjects,  and  issued  periodically  by  the  editors.] 
Engelmakk's  Indices,,  as  below,  are  even  more  full  for  the 
special  subjects  treated. 

Vol,   Page.  Subject 

I       83     [Comets.] 

1  194  [Saturn  and  Saturn's  Satellites.] 

I  260  [Refraction.] 

I  816  [Aberration,  Nutation,  and  Precession.] 

II  202  [Instruments.] 

II  236  [Parallax  of  SUrs.] 

II  281  [Fundamental  Stars,  Star  Catalogues,  and  Star  Charts.] 

II  825  [Proper  Motion,  Variable  Proper  Motion,  Double  Stars.] 

II  404  [Mathematics] 

III  138  [Geodesy,  Longitudes,  Measurement  of  an  Arc  of  Meridian.] 

Ill  286  [Pendulums;  Units  of  Mass,  etc.;  Terrestrial  Refraction,  etc.] 

Ill  489  [Miscellaneous.] 

Knobel,  E.  H.  :  Reference  Catalogue  of  Astronomical  Papers  and  Researches, 
8vo.     1876.     Mon.  Not.  R.  A.  5.,  November. 

Lalanbe,  J. :  Bihliographie  Astronomique^  etc,     1803.     See  C.  71,  1806. 

London,  Royal  Society  of  :  Catalogue  of  Scientific  Papers,  [1800-1863.] 
6  vols.,  4°.     1867-1872. 

PooGENDORF :  BibUographisch-Literartsches  Handvcdrterbuch zur  Oeschichte 
der  Exacten  Wissenschafteny  etc,     2  vols.,  8vo.     1863. 

Reuss,  J.  D.:  Repertoritim  Commentationunif  etc.  Vol.  V.  Astronomia, 
1804.     4°. 

ScnEiBSL,  J.  E.:  Astronmnische  Bibliographie.  1st  part,  1784 ;  2d  part, 
1786;  8d  part,  with  Appendices  to  parts  1  and  2, 1789-1798.  8vo. 

Schumacher,  H.  C:  Catalogue  des  Livres  Composant  la  Bibliothique  de 
feu  H.  C.  Schumacher.  Part  I.  [Mathematics,  Astronomy, 
etc.]  1855.  8vo.  pp.  147.  [Other  valuable  works  of  this  class 
are  frequently  printed  by  various  publishers.] 

SoTiNCKK,  L.  A.:  Bibliothcca  Maihematica.  Verzoichniss  der  BQcher  uber 
Astronomic,  etc.,  wclcho  in  Deutschland  und  dem  Auslande  vom 
Jahre  1830  bis  1854,  crschienen  sind.     1854.     8vo. 

St.  Petersburg  Academy  of  Sciences  :  Tableau  general  MHhodique  ct 
Alphabetique  des  Matiires  eontenues  dans  les   Publications  de 
V Academic  Imph'iale  des  Sciences  de  St,  Pctersbourg  depuis  sa 
fondation,     1  trepartie,    Langues  itrangires,    8vo.     1874. 
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Struve,  Otto  v.:  Catalogue  Librorum  in  Bibliotheca  Specula  Pulcovensis, 
8vo.     1868. 

W^iDLER,  J.  F.:  Bibliographia  Astronomical  etc,     1755.     8vo. 

Weller  :  Cometen-Literatur  in  the  Ameiger  far  Kundeder  Deuischen  Vor* 
zeit.     1867.     No.  10,  p.  821  ;  No.  11,  p.  859. 

Wolf,  R.:  Sonnenflecken  Liieratur   in  the    Aatronomische  Miiiheilungen, 
:  Handbuch  der  Maikemaiikf  Astronornie^  etc,     2  vols.,  8vo.     1872. 

Young,  Thos.:   A  Course  of  Lectures  on  Natural  Philosophy,     2  vols. 
1807.    4°.    Vol.  ii,  p.  87. 


PRINCIPAL   ABBREVIATIONS   USED   IN   THE   REFERENCES    OF   THE 

PRESENT  WORK.* 


Abbreviation, 


Work  referred  to. 


Am,  Ass,  Adv.  Sci. 

Am,  Jour.  Sci. 

A,N. 

Ast.  Jour. 

B,  A.  A.  S, 

Bern. 
B.J. 
C.  R. 
C.  T, 
Mem.  A,  A.  S. 

Mem,  R.  A.  S. 
Mem.  Soc.  Spet.  Ital. 
Mon.  Not,  R.  A,  S 

M.  M. 

Paris. 

Phil,  Mag. 

Proc.  A.  A,  S, 

Proc.  R.  S. 
P.  T, 

p.  t. 

Quar.  Jour,  Sci. 

Sid.  Mess, 

V,  J.  S. 


Proceedings  American  Association  for  the  Advance- 
ment of  Science. 

Silli man's  American  Journal  Science  and  Arts. 

Astronomische  Nacbrichten.  ' 

Gould's  Astronomical  Journal. 

Reports  British  Association  for  the  Advancement  ot 
Science. 

Mitt.  d.  Naturforsch.  Gesell.  in  Bern. 

Bode's  [or  Berliner]  Jahrbuch. 

Comptes  Rondus  del' Academic  Royale  des  Sciences. 

Connaissance  des  Tems. 

Memoirs  American  Academy  of  Arts  and  Sciences. 
[Boston.] 

Memoirs  of  the  Royal  Astronomical  Society. 

Momorie  della  Socioti  degli  Spettroscopisti  Italiani. 

Monthly  Notices  of  the  Royal  Astronomical  Society. 

Melanges  Math6matiques  et  Astronomiques. 

Histoire  [ou  M^moires]  de  I'Acad^mie   Royale  des 
Sciences. 

London,  Edinburg  and  Dublin  Philosophical  Maga- 
zine. 

Proceedings  American  Academy  of  Arts  and  Sciences. 
[Boston.] 

Proceedings  of  the  Royal  Society  of  London. 

Philosophical   Transactions  of  the  Royal  Society  of 
London. 

Philosophical  Transactions  of  the  Royal  Society  of 
London — abridgment  to  1800,  by  Huttok, 

Quarterly  Journal  of  Science. 

Mitchel's  Siderial  Messenger. 

Vierteljtthrsschrift  der  Astron.  Gesell.  [Leipzig.] 


*  Those  used  and  not  given  here  will  be  easily  understood. 
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It  remains  to  state  that  in  the  main  body  of  the  Catalogue  I  have 
catalogued  names  commencing  with  Le  or  La  under  L,  as  Lalande, 
LaHibe,  etc.  Names  commencing  with  De  have  not  been  placed 
under  D,  with  the  exception  of  D'Abbest,  D'Abbadie,  etc.  Names 
commencing  with  Von  are  not  catalogued  under  V. 

Edwabd  S.  Holden. 

U.  S.  Naval  Obseevatoby, 

Washington,  January,  1877. 
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[Alphabetically  arranged  by  authors.] 


Abbe:  [Distribution  of  NebuloD  in  space.]     Mon.  Not,  R.  A,  S.,  xxvii,  p. 
257. 

:  Mon.  Not  R.  A.  S>.,  xxxv,  p.  236,  and  Am.  Ass.  Adv.  Sci.f  1870,  p. 

40.     [The  very  much  extended  nebulas  of  Hsrschkl's  Cata- 
logue.]    See  also  Am.  Jour.  Sci.j  8d  series,  ix,  p.  42. 

:  Johnson's  Cyclopedia,  4**.,  1876,  article  Nebula^  [succinct  his- 
tory.] 

Abbott:  Mon.  Not.  R.  A.  S.f  xxiii,  p.  82.     [Cluster  k  Crucia.^ 

:  [Nebula  surrounding  7  Arg'&s.']     Mon.  Not.  R.  A.  S.,  xxv,  192  ; 

xxviii,  200. 

:  Mon.  Not.  R.  A.  S.,  xxxi,  pp.  226,  230,  231.     [Nebula  in  Argo.] 

:  Mon.  Not  R.  A.  S.,  xxxii,  p.  61.     [Note  on  Nebula  in  Argo.'\ 

:  [Nebula  surrounding  rj  Argus.'\    Mon.  Not  R.  S.  TWmanta,  1870, 

p.  21,  [2  sketches]  ;  1871,  p.  17  ;  1872,  p.  27. 

Abhandlnng  d.  Konig.  Sachs.  Qesellscbaft  der  Wissenscbaften :  See 

Sachs.  OeseU.  Konig.  Abh. 

» 

Academy  of  Sciences,  Paris :    Histoire  et  Memoires. 
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157 

Von  Hahn. 

1818 

97 

Herschel,  W. 

1797 

184 

Von  Hahn. 

1821 

149 

Herschel,  W.      • 

1797 

198 

Schroeter. 

1820 

110 

Olbers. 

1797 

250 

Von  Hahn. 

1827 

134 

Harding. 

Bond,  O.  P.:  On  the  great  nebula  of  Orion.     AnnaJa  Harvard  ChUetje  Ob- 
aervatory^  vol.  v,  1867,  [with  two  steel  engravings  and  charts.]  4°. 

:  Annals  Harvard  Coll.  Obs^y^  vol.  viii,  [drawings  of  nebulae.] 

:  An  account  of  the  nebula  in  Andromeda.     Mem.  A,  A.  S,^  iii, 

1818,  p.  76,  [with  a  steel  engraving.] 

:  [Spiral  structure  of  nebula  Orionis.'\     Mon.  Not.  R.  A.  5.,  xxi, 

p.  203.     See  Proc.  A.  A.  A.  S.^  v,  p.  227. 

:  Mon.  Not.  R.  A.  S.^  xxiv,  p.  177.     [Important  details  in  regard  to 

nebula  Orionia."] 

:  List  of  new  nebulae  [1847-63]  seen  at  Harv.  Coll.  Obs'y. 

Proc.  A.  A.  S.,  vi,  1862-3,  p.  177. 

:  A.  N.,  XXX,  col.  93.     1850.     [Observations  on  certain  nebula.] 

:  List  of  new  nebula.    A.  N.^  Ixi,  col.  193. 
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Bond,  O.  P. :  ^^  the  Harvard  Coll.  Obs'y  Zones,  Annals,  vol.  i,  arc  8 
nebulffl  :  [1]  Z.  14,  16  ;  [8]  63,  54  ;  [2]  88,  89 ;  [1]  26,  27  ;  [1] 
22,  2o. 

:  Annual  Reports  of  Director  of  Harv.  Coll.  Obs'y,  1859-64.    8vo. 

[Progress  of  work  ou  nebulsa,  etc.] 

Bond,  W.  0.:  Annual  Reports  as  Director  of  Harv.  Coll.  Obs'y,  giving 
progress  of  work  on  nebulae.  [184C-5o,]  vol.  i,  f^nnals  Harv, 
Coll.  Ohs^y,  p.  Ixvii,  et  acq. 

:  Description  of  the  nebula  about  0  Oriofiia,    Mem,  A,  A.  5.,  iii, 

1848,  p.  87,  [with  steel  engraving.] 

:  Annals  Harv.  Coll.  Obs'y,  i,  p.  266.     [Obs.  of  H,  i,  16.] 

:  A.  A.  S.  Proe,,  i,  p.  165.     [Dumb-bell  nebula  =  M.  27.] 

:  A.  A.  S.  Proc,  i,  p.  325.     [Observations  of  h.  1357,  h.  1876,  h. 

859,  and  nebula  of  Orion."] 

;  Same  volume,  p.  842.     [Resolvability  of  nebula  of  Orion.]    See 

also  Am.  Jour.  Sei.,  2d  series,  iv,  p.  427. 

Borelly :  Bulletin  Ast,  de  VObs.  de  Paris  j  i,  p.  162.  [Discovery  of  several 
nebulse.] 

:  A.  N.f  Ixxix,  col.  205.     [Discovery  of  a  nebula.] 

Bradley:  Observations  of  two  nebulse.  1727,  Feb.  16.  Bradley's  3fU- 
eellaneous  Works,  [Riqaud,]  p.  861. 

Brayley:  Proc.  R.  S.,  xiv,  p.  120.     [Nebular  hypothesis] 

Bredichin,  T. :  Spectre  des  n6buleu8e8.  Mem.  Soc.  Spet  Hal.,  Nov.,  1876, 
p.  109.  [Contains  an  examination  of  the  spectra  of  the  follow- 
ing planetary  nebulae :  G.  C.  4964,  4628,  4234,  4447,  4390,  4510, 
4373.  The  spectra  of  all  these  are  nearly  identical.  G.  C.  4244 
gives  a  stellar  spectrum;  G.  C.  4532  [dumb-hell,]  4378,  and 
4572  also  examined.] 

:  Spectre  dee  nSbuleuses.    AnnaUs  de  VObservatoire  de  Moseou,  ii, 

[2me  liv.,]  p.  60.  [Spectra  of  the  nebulas  G.  C.  Nos.  4964. 
4628,  4284,  4447,  4390,  4510,  4373.  The  mean  spectrum  of 
planetary  nebulas  is  A  =  6003.9  ±1.2;  B  =  4957.9  i  11.4;  C 
=  4859.2  dt  8.1 ;  wave  lengths.] 

t  Observations  des  n^buleuses.  Same  vol.,  p.  114.  [Positions  of 
nebulae  by  Brkdichin  and  Schweizek  in  1862-5  and  1875. " 
New  nebula,  18760  a  =  28*'  64»  60-  J  -|-  7*»  3^0.  Measures 
of  G.  C.  4532  [dumb-bell,]  4702,  116,  117,  807,  675,  600,  Nova, 
1225,  1949,  1950,  2203-7,  2946,  8035,  8453,  4234,  4244,  4204, 
4373,  4390,  4447,  4510,  4572,  4580,  4627,  4628,  4670,  4678,  4700, 
4964,  5046.] 

:  Tempel'8  variable  nebula  in  the  Pleiades,    Same  vol^  p..  125. 

Breen :  A,  N.,  xliii,  col.  246.     [Discovery  of  a  nebula  J 

49 
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British  Ass.  Adv.  Science :  Report. 


A.  D. 

Page, 

4 

Author. 

1838 

17 

Herschel,  J. 

1845 

President's  Address. 

Hcrschcl,  J. 

1845 

4 

Kosse. 

1849 

63 

Rosse. 

1852 

22 

Kosse. 

18G2 

14 

Lassell. 

18C9 

20 

Ilobinson. 

Britisll  Qnarterly  Review :  Vol.  lii,  p.  849.  [On  Nebulas  and  Variable 
SUr^.] 

:  Vol.  vi,  p.  9. 

Brorson :  A.  N.j  xxxii,  col.  105.     [Discovery  of  H.,  v,  28.] 

:  Jahn'8  Unterh,     1856.     [Discovery  of  a  nebula,  G.  C.  4870.] 

BmluiS,  C:  Star  maps  containing  all  ucbulse  visible *in  a  5-in.  refractor 
at  Leipzig.     [Not  yet  published,  1877.]     V.  J.  5f.,  1876,  p.  249. 

Briinnow :  Notice  of  commencement  of  a  series  of  observations  on  the 
parallax  of  H.,  iv,  87.  Mon.  Not  R.  A.  £•.,  xxxii,  p.  151.  [Seo 
D'Abbest.    a.  N.,  Ixxix,  col.  193.] 

BnUialdnS :  Ad  tistronomos  Monita  duo^  etc.  De  nebulosa  in  Andromeda, 
Paris,     1667. 

:  P.  71,  1666,  i,  p.  881. 

:  On  the  nebula  in  Andromeda.     P.  T.f  1667,  p.  459.    p.  <.,  i,  p.  1^2. 

[The  nebula  became  invisible  to  the  naked  eye  in  February  and 
March,  1667.] 

Bnfibn:  Theorie  de  la  Terre.     8  vols.,  8vo.     1800-1808. 

Burton  :  On  80  [B]  Doradus  and  ^  ArgHs.  Mon.  Not  R.  A.  &'.,  xxxvi,  p. 
69,  and  Ast  Reg.j  1876,  «7an.,  pp.  8  and  16. 

BntUlon:  Sur  uno  nSbuleuse  dans  VHereule,  C.  /2.,  1848,  xxvii,  pp.  112- 
188.  [Suspects  proper  motion  of  M.  92 ;  it  is  not  confirmed  by 
later  observations.    E.  S.  H.] 


Cacciatore :  N^buleuse  inconnue.    Zaeh,  14,  p.  409.    1826.     [See  A.  N.j  v, 
121,  282,  425,  and  vii,  64.] 

Gapocci:  A.  N.,  v,  col.  427.     [Observations.] 

Caipenter  and  Stone:   Mon.  Not  R.  A.  S.,  xxiv,  p.  92.    [On  Bond's 
drawing  of  nebula  of  Orion.    See  same  volume,  page  177.] 

Caxiington:  Mon.  Not  R.  A,  S.f  xxvi,  p.  65.     [On  Krukokk's  observa- 
tions of  ^  Persei."] 
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Oassilli,  J.  D. :  EUniena  d^ Astronomic^  1740,  4°,  p.  77.  [Brief  hUtorical 
note.] 

:  De   Comeid  anni  1662-8.      [Nebul89  of  Andromeda  and  Orion, 

Discovery  of  the  fourth  star  in  Orion^s  trapezium.] 

:    Decouverte  de  la  lumidre  celeste  qui  parait  dans  le  Zodiaque. 

[Suspects  nebulae  of  Andromeda  and  Orion  to  be  star  clusters.] 
For  the  last  two  references  see  Delambre,  Hist,  de  VAst,  Mo- 
deme,  vol.  ii,  pp.  700,  709,  744.] 

:  Etoile  nebuleuse  de  la  constellation  de  I'Ecrevisse.    Hiat,  de  VAcad» 

R.  dea  Sci..,  x,  p.  117. 

Oatalogne  des  Nebulenses,  etc. :  Observ^es  par  Messier  k  Paris,  et  par' 
Lacaille  au  Cap.     C.  T.    1783. 

Ohacomac:  National  Almanacy  [U.  S.,]  8vo,  1864,  p.  86.  [Notice  of 
discovery  of  his  variable  nebula.] 

:  Bull.  Internat.  de  I'Obs.  de   Paris.     1863,  April    28.     [Variable 

nebula  h.  1191.] 

:  C.  /?.,  Iv,  1862,  p.  888. 

:  Nebuleuse  variable  de  C  Taureau.     C,  /2.,  Ivi,  1863,  p.  687. 

:  C.  /?.,  Ixvi,  p.  306.    [Notice  of  a  paper  presented  to  the  Academy 

of  Sciences  on  the  constitution  of  nebulae.] 

:  A.  N.J  Ivii,  col.  874.    [Annular  nebula  of  Lyra.]    See  Les  Mondes, 

No.  0,  p.  241. 

:  [Missing  nebula  in  Coma  Berenices.]     Mon.  Not.  R,  A.  S.,  xxii, 

p.  277. 

Olianbers :  Descriptive  Astronomy ^  8°,  1867,  p.  668.  Catalogue  of  109  re- 
markable nebuln  and  clusters.  See  also  pp.  496,  600,  602,  635, 
and  710. 

Chesenz :  [In  Mem.  de  VAcad.  R.  des  Sciences^  1769,  p.  469,  reference  is 
made  to  a  paper  of  Cheseux  on  nebulae,  read  by  Reumer, 
1746,  August  6.  In  the  Memoires  for  1746  I  have  not  been  able 
to  find  any  reference  to  this.] 

Comptes  Bendns  :  See  Academy  of  Sciences. 

CoUegio  Romano  :  Bull.  Meteor.  delVOsserv.y  1865,  January.     Secchi. 

• :  Memorie  delVOsservatorio. 


A.  D. 

Page. 

Author, 

1839 

31 

De  Vico. 

1841 

22 

De  Vico. 

1850 

141 

Secchi. 

1852 

80 

Secchi. 

1866 

3 

Secchi. 
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Coxmaissance  des  Temps : 


-4.  D. 

Page, 

Author. 

1783 
1784 
1784 
1784 
1784 
1787 
1802 

Catalogue. 

Jeaurat. 
(  M^hain. 
•|  Messier. 
(  Lacaille. 

Messier. 

Flaugergues. 

227 
2G8 
270 
238 
3G1 

Cooper  and  Qraham :  [In  the  Markree  Catalogue  are  7  nebulsB.]     Vol. 
ii,  210 ;  iii,  22 ;  iii,  53  j  iii,  165 ;  iv,  88 ;  iv,  96 ;  iv,  183. 

Correspondance  Astronoxniane :  [_Zach'a,'\  Vol.  xiv,  p.  409|  Cacciatobk. 

:  Vol.  xiv,  p.  410,  dk  Zach. 

[Cysat]  :  Der  erste  Entdecker  des  Orionsnebel  — 1619.     [R.  Wolf,  1853.] 

Cysat,  J.  B. :  Mathemata  astronomica  de  loco  cometsa  qui  sub  flnem  anni 
1618,  etc.     [Refers  to  nebula  of  Orion^  in  A.  D.  1619.] 


D'Abbadie:  Mom  Not.  R.  A.  S.J  xvii,  p.  245.  [PoBBO's  new  star  in  tra* 
pezium  of  Orion.'} 

Danillier:  Sur  los  ^toiles  doubles,  etc.,  1783.  Mem.  Royal  Ac.  de  Tbu- 
lousCy  vol.  ii.     [Discovery  of  Lyra  nebula  =  G.  C.  4447.] 

D' Arrest :  De  instrumento  magno  sequatoreo  in  Spec.  Univ.  Havniensis. 
4°.  1861.  [Ten  figures  of  nebulsB,  and  observations  of  these.] 
See^.  iVT.,  Ivi,  col.  272. 

:  Siderum  Nebulosorum  Observ.  Uavnienses.     1861-7.    4°. 

:  Undersdgclse  over  de    nebulose  Stjerner  i  Henseende  til  derea 

spectralanalytiske  Egenskaber.    4°.     1872.     [Figure  of  Orion.} 

:  Resultato  aus  Beob.  d.  Nebelflecken,  etc,    1856.    Abhand.  d.  k. 

Sack.  Oesell,  d.  Wiasenschaften^  vol.  iii,  p.  293. 

:  A.  N.f  xxxiv,  col.  269.     [Discovery  of  a  nebula.] 

:   Einige  Verbess.  zu  J.  Herschel's  Nebelcatalog.      1855.    A.  N.^ 

xli,  col.  101. 

:  Vcrz.  von  50  Messicrschen  Nebelflecken,  etc.     1855.    A.  N.^  xlii, 

col.  103.     [Remarks  on  variable  nebulaa.] 

:  A.  N.,  Ivi,  col.  328.     [Hind's  variable  nebula.] 

:  A.  N.^   Ivii,   col.   837.      [Proposal  for  a  catalogue  of  nebulse; 

Double  Nebulae ;  Variability;  Orion  Nebula;  HiND'b  variable 
nebula;  h's  ditto  in  Coma  Ber.\  E.  iv,  4;  Missing  Nobul»; 
Proper  Motion.] 
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D*Arrest:  .^^  i^*!  Ivii,  col.  841.     [Hind's  variable  nebula  and  Nebula 
OrionU,'] 

:  A.  N.,  Ivii,  col.  345.     [Variability  of  H.  iv,  4.] 

:  A.  N.t  Iviii,  col.  1.     [List  of  60  double  nebulsa.] 

:  A.  N,y  Iviii,  col.  155.     [No.  680  zone  -{■  80®  of  Bonn  zones.    Vari- 
able nebula.] 

:  A.  N,f  Iviii,  col.  175.     [List  of  nebulao  in  the  Bonn  zones.] 

:  A.  i\r.,  liz,  col.  18.     [On  the  Mcrope  Nebula  in  the  Pleiades;  also 

on  a  second  nebula  in  this  group.] 

— :  A,  N.,  Ix,  col.  377.      [On  Chacorxao's  variable  nebula  near  £ 
Tauri;  comet  of  1792,  II,  etc.] 

:  A.  A'.,  Ixii,  col.  197.     [Uober  den  Nebel  H.  i,  118.] 

:  A.  N.f  Ixiii,  col.  177.      [Observations  of  some  nebuls  in  Lord 

Bosse's  **  list  of  nebuls9  not  found.''] 

■  :  A.  N.f  Ixiii,  col.  180.     [List  of  215  new  nobulsa.] 

:  A.  N.J  Ixiv,  col.  125.       [On  Messier  49;   disappearance  of  a 

nebula  observed  by  Schmidt  in  this  group.} 

• :  A.  N.f  Ixv,  col.  1.     [Second  list  of  now  nebulae.] 

:  A.  N.f  Ixviii,  col.  251.     [Three  missing  nebulso.] 

:  A.  N.f  Ixx,  col.  837.     [Lefebvre's  drawing  of  Orion  nebula.] 

.  A.  N.f  Ixxi,  col.  143.     [Nebula  near  Hind's  variable.] 

:  A.  N.y  Ixxix,  col.  3.     [Spectral  lines  of  nebulae.] 

:  A,  i^T.,  Ixxix,  col.  193.     [Spectroscopic  observations  of  two  nebulae  ; 

G.  C.  1532  =  H.  iv,  45,  and  G.  C.  4378  =  H.  iv,  37 ;  the  par- 
allax of  H.  iv,  87,  is  less  than  0.07^^ ;  changes  in  spectrum  of 
H.  iv,  87.] 

:  A.  i^.,  Ixxx,  col.  189.     [Spectra  of  nebulae.    Gaseous  nebulae  belong 

to  our  system.] 

:  [Notice  of  D' Arrest's  catalogue  of  nebulae.]    Mon.  Not.  R,  A,  S., 

xxviii,  p.  94. 

:  Ast.  Jour.,  vol.  2,  p.  130.     [New  Nebula,  a  =  285°  68^  8.2^^  6  = 

H-  0*  46^  7.7^^  18520.] 

Dawes :  Mon.  Not  iJ.  i4.  iSL,  viii,  p.  81.     [Star  in  nebula  of  Orion.'\ 

Democritns :  See  Plutarch  De  Placit.    Lib.  iii,  cap.  1.     [Views  on  the 
milky  way.] 

De  Morgan :  Phil.  Mar;.,  L,  E.  D.,  8d  ser.,  vol.  22,  p.  241.     [Analysis  of 
works  of  Wright,  of  Durham.] 

Donsing:  A.  i\r.,  Ixxx,  col.  209.     lOrion  nebula.    Ten  stars  in  and  near 
the  trapezium.]    See  Salter. 

Derliaxn :  Observations  on  nebulous  stars.     P.  7!,  1733,  p.  70,  and  p.  t.  vii, 
p.  002.     [Catalogue  of  IG  Nebulae  from  Heyelius'  Pro(lromus.'\ 
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Dien :  See  Lk  Ybbbibb.     [New  nebula.]     C.  72.,  xl,  p.  775. 

Doppelmayer :  HimmeUkarten.  Blatt.  26.  [Figure  of  nebula  Orionis, 
after  Hutqhens  and  Picard. 

Drew,  John:  Atlas  of  nebulas  and  clusters,  Southampton,  [about]  1864, 
[I  have  never  seen  this  work,  but  suppose  it  to  have  been  similar 
to  a  series  of  charts  made  by  him  for  the  South  Kensington 
Museum.     These  are  none  of  them  original.] 

Dreyer,  J. :  V.  J.  *S.,  1876,  p.  69.     [Review  of  ScHULTz's  600  nebulsd.] 

:   V.  J.  S.f  1876,   p.   269.       [Review  of   Scu(ENFKLD,   Ast.    Obs. 

Mannheim,  vol.  ii ;]  and  same  vol.  p.  276.  [Review  of  Vqokl, 
Leipzig  observations,  1876.]  [Dreyer  also  notes  that  the 
Merope  variable  nebula  is  not  seen  in  Lord  Rosse's  telescopes.] 

:  A.  N.,  Ixxxviii,  col.  859.  [Announcement  of  his  proposed  sup- 
plement to  Herschel's  general  catalogue  of  nebulas.] 

:  Mon.  Not.  R,  A.  5.,  xxxvii,  p.  427.     [Identification  of  some  of 

Stephan's  nebulsB.] 

Dnn^r :  A.  N.,  Ixxviii,  col.  251.     [Discovery  of  a  nebula.] 

Dunlop :  A  catalogue  of  nebulsB,  etc.,  in  the  southern  hemisphere.  P.  T., 
1828,  p.  118.  [629  objects;  figures  of  27.]  Ed.  Jour,  Sci.,  x, 
p.  282. 

« 

Dorchmustening,  etc. :  [ Arqelandkr.]  The  Maps  have  62  nebulas  and 
clusters.    See  Littrow. 


Edinburgh  Journal  of  Science :  Vol.  x,  p.  282.    [Dunlop.] 
Edinburgh  New  Phil.  Journal :  Vol.  xxxiii,  p.  807.    [Arago.] 

Edinburgh  Review :  Vol.  88,  p.  55.     [Review  of  Sir  John  Hbrschel's 
Survey  of  the  Southern  Heavens.] 

Ellery :  Mon.  Not  R.  A.  S.f  xxxiv,  p.  269.      [Note  on  tj  Argiis.} 

Engelmann  B. :  Messungen  90  Doppelsternen,  eic.f  p.  147.     [Variability 
of  stars  in  nebula  Orionia.'l 

:  [Has  a  series  of  observations  on  nebulas,  made  in  1865  and  1S66, 

and  as  yet  unpublished.      See  Vooel's  Beob.  v.  Nebelflecken^ 
etc.,  1867,  p.  85.] 

:  V.  J.  S.J  1875,  p.  111.     [Review  of  Helmert's  work  on  the  cluster 

in  Sobieski's  Shield.] 

Ennis :  Origin  of  the  stars.     8vo. 

.  Phil.  Mag. J  L.  E.  Z>.,  5th  series,  vol.  8,  p.  262.     [Nebular  Hypoth- 
esis.] 
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Eratosthenes :  Catasterisms,  cap.  22,  p.  51.      (Schaubach.)      [Mentions 
cluster  in  Peraeus."] 

Everett:    A.  N.^   xxx,  col.   95.      [Observations  of  nebula  at  Harvard 
Coll.  Obs'y,  by  W.  0.  and  G.  P.  Bond.] 


Faye :  C  /2.|  Ix,  1865,  i,  p.  468.      [Remarks  on  Secchi's  observations  of  * 
the  Spectrum  of  Nebula  of  Orion,  etc.] 

FennicsB  Sec.  Sci. :  Acta.,  Vol.  viii,  p.  55.     [Krueqeb.] 

Flammarion :  Histoiro  du  Cicl.     Svo.     Paris,  1872. 

Flamsteed:  [Discovered  G.  C.  428.]  See  Daily's  account  of  the  Rev. 
John  Flamsteed,  etc.,  catalogue.  Flamsteed  also  observed 
M.  41  =  G.  C.  1454. 

Flangergaes,  Honore:  Observation  qu'il  y  a  au  sud  de  la  n^buleuse 
d'Orion  une  seconde  nebuleuse,  etc.  Mem.  de  VInat,  i.  [an  VI,] 
[1798,]  p.  106. 

[Simple  mention  of  the  existence  of  such  a  nebula,  of  oval 
figure  and  perfectly  uniform  brilliancy.] 

:  Observations  de  la  nebuleuse  d^Orion.     C.  T.,  1802,  [an  XI,]  p. 

861. 

Fontaney :  Hist  de  VAcad.  des  Sciences  depuis  1686-99,  tome  ii,  p.  19,  Paris, 
1733.     [Description  of  the  Magellanic  clouds  in  1685.] 

Frankland  and  Lockyer :  C.  72.,  vol.  Ixix,  1869,  p.  1519.  [Spectra of  neb- 
ula.] 

Fritsch :  Ueber  den  angeblichen  Unterschied  der  Nebelsterne  u.  Nebel- 
flecken.    B,  J.,  1803,  p.  153. 

Funcdns  :  De  Galactia,  seu  circulo  lacteo.     1686.    4°. 


Qalileo:  Siderius  nuntius.  Francof.,  1610,  p.  32.  [Galileo's  opinion 
that  nebulas  are  clusters  of  stars.]  See  Kepler's  Dissertatio 
cum  nuntio  sidereo,  p.  39  in  this  connection. 

Qantier:  Recent  researches  on  Nebulsa,  [history  of,]  condensed  from 
Biblioihtque  Univ.,  1862.  Am.  Jour.  Sci.,  2d  series,  xxxv,  p. 
101,  and  xxxvii,  p.  198.  [See  also  Smithsonian  Report,  1863, 
p.  299.] 

Gill:  [Stars  within  trapezium  of  Orion  nebula.]  Mon,  Not.  R.  A,  S., 
xxvii,  p.  315. 

QiUiBS:  Wash.  Asi.  Obs.,  1868,  p.  65.  Catalogue  of  double  stars.  No.  82. 
[Changes  in  T  Arffus.'} 
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QiUiss:   Wash.  Aai.  O&s.,  catalogue  of  southern  stars,  p.  17,  No.  80.  Obser- 
vation of  G.  C.  193.     [Difference  of  Im.  with  h's  R.  A.] 

:  Ast.  Jour. J  vol.  ii,  p.  178.     [Errors  in  Lacaillk's  catalogue  of 

clusters  ;   Nos.  8184,  3528,  8881,  4375,  and  4449.] 

QlaucllillS :  Thooria  Viae  Lacteas.     1663.     4°. 

Ooldschinidt :  C.  i?.,  Iviii,  1864,  i,  p.  72.     [Study  of  the  Pleiade8.;\ 
:  A.  N.,  lix,  col.  31.     [Nebula  Orionia  and  G.  C.  2408.] 

Gore :  Southern  stellar  objects  for  small  telescopes.     London,  1877. 

[Gould :]  Mon.  Not.  R.  A.  S.j  xxxii,  p.  178.     [v  Argiia  nebula.] 

[ :]  Mon.  Not.  R.  A.  5.,  xxxiv,  p.  194.     [Notice  of  star-clusters 

photographed  at  Cordoba.] 

Gould's  Astronomical  Joomal : 


Vol. 

Page. 

Author, 

I 

47 

Petersen. 

II 

95 

Alexander,  D. 

II 

180 

D'Arrest. 

II 

178 

Gilliss. 

III 

71 

f  Petersen. 
\  [Seech i.] 

V 

16 

Peters,  C.  H.  F. 

Grant :  History  of  Physical  Astronomy.    8°.    1852,  pp.  563-582.    [Gkneral 
account  of  researches  on  nebulae  and  on  the  milky  way,  etc.] 


Haarlem:  Nat.  Verh.  Maataeh.  Wet.     1856,  vol.  xii.     [Madler.] 

Hahn,  Von :  B.  J.,  1797,  p.  157.     [Nebula  of  Orion.'] 

:  J5.  J.,  1797,  p.  250.     [Nebula  of  Andromeda.'] 

.  Gedanken  uber  den  Nebelfleck  in  Orion,    B.  J.,  1799,  p.    236. 

[Suggests  that  this  nebula  may  gradually  concentrate  into  stars.] 

■  :  Beob.  u.  Gedanken  u.  die  G^gcnd  des  gestirnten  Himmels  beim 

nordl.  Flugcl  der  Jungfrau.    B.  J.,  1801,  p.  178. 

:  Ueber  den  planetarischon  Nebelfleck  hex  ft  Hj/drce.     B.  J.j  1802, 

p.  231.      [Suggestions  as  to  a  means  of  detecting  a  motion  of 
rotation  in  this  nebula.] 

^— :  Uebcr  Mlra  Ceti  als  Nebelsterne,  Nebel  der  Leyer  u.  d.  Hydra. 
B.  J.,  1803,  p.  106. 

:  B.  J.,  1807,  p.  162.     [Ueber  die  Stoffe  im  Weltraum,  etc.]  - 

Hall,  A.:  Catalogue  of  151  stars  in  Prasepe.     Wash.  Ast.  06a.,  1867,  ap- 
pendix iv. 
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Hall,  Maxwell:  Nature,  1877.  Jan.  11,  p.  214.  [Observations  of  the 
variable  nebula  near  Merope  Pleiadum ;  it  was  bright  Oct  20, 
1876.] 

Halley :  P-  r.,  xxix,  1715,  p.  390.     [Catalogue  of  6  nebulas.] 
:  P.  T.,  1720,  p.  22. 

Harding :  Vorz.  dor  Nebelflecke,  etc.,  von  Messier,  mit  Berucksicbtigung 
der  Herschelschen  Cataloge.     KUine  Asiron.  Ephem.,  1834. 

:  Acht  neue  Nebelflecke.    B.  J.,  1827,  p.  134. 

Harvard  College  Observatory :  Annals, 


Vol. 

Page. 

Author, 

I 
I 

V 
VIII 

VIII 

Ixvii 
265 

• 

58 
Part  ii  and  Plates. 

Bond,  W.  C. 

Bond,  W.  C. 

Bond,  G.  P. 
f  Winlock. 
\  Trouvelot. 
f  Bond,  G.  P. 
i  Winlock. 
(  Trouvelot 

[Heis :]  His  Atlas  OaUestis  contains  6  nebulss  visible  to  the  naked  eye. 

[ :]  [Is  said  to  have  made  many  drawings  of  nebulas.     Nature,  1877, 

July  12,  p.  213.] 

Helmert:  Der  Sternhaufen  im  Sobieskischon  Schilde.  Pub.  d.  Hambur* 
ger  Stemw.,  No.  1,  1874.  4°.  [200  stars.]  See  also  V,  J.  S., 
1875,  p.  111. 

Helmholtz  :  Am.  Jour.  Set.,  2d  series,  xxiv,  p.  203.     [Nebular  hypothesis.] 

Herschel,  Oarolina:  Zone  catalogue  of  nobulos  reduced  to  1800.0.  Mss. 
in  possession  of  Royal  Society  of  London.  See  Herschel's 
general  catalogue  of  nebulas,  etc.,  p.  2.  See  also  p.  6,  [same 
work,]  for  an  account  of  the  various  Herschel  Mss.  at  Bur- 
lington House. 

Herschel,  J. :  Results  of  astronomical  observations  at  the  Cape  of  Good 
Hope.    4®.     1847.     [Figures  of  sixty  nebulae.] 

:  Essays  from  the  Edinburg  and  Quarterly  Reviews,  London,  1857, 

8°,  p.  286.  [Review  of  Humboldt's  Cosmos,  and  views  of 
nebulae,]  ;  p.  660.  [Address  as  President,  B.  A.  A.  6'.,  1845.] 
See  below. 

.  :  Outlines  of  Astronomy.     8vo.     Many  references  to  his  own  and 

other  observations  of  nebulae. 
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Herschel,  J. :  Account,  etc.,  of  the  Nobala  in  Oriorif  and  observations  on 
the  nebula  of  Andromeda.  Mem.  R.  A.  S.,  vol.  ii,  p.  48 7 ,  with 
a  plate. 

:  [On  the  flfih  star  of  the  trapezium  of  Orion.'}     Mem.  R.  A.  5., 

iii,  p.  189.    See  also  page  187.     [Hebschel  and  Ramaqe.] 

:  A  list  of  tost  objects,  etc.     Mem.  R.  A.  S.y  viii,  p.  21. 

:  Mem.  R.  A.  S.,  vol.  vi,  p.  78.     [Connection  of  double  stars  with 

nebula;.] 

:  Observations  on  ncbulss  at  the  Cape  of  Good  Hope.    Report  B.  A. 

A.  5.,  1838,  partii,  p.  17. 

:  Report  B.  A.  A.  5.,  1845,  President's  address.     [General  account 

of  nebular  science ;   belief  that  elliptical  nebulsa  are  in  general 
stellar.] 

:  Bull.  Set.  de  VAc.  Imp.  de  St.  Pet,  vol.  iv,  1838,  p.  288.     [Letter 

to  W.  Struve  on  G.  C.  H.  Observations.] 

:  A.  N.f  xii,  col.  274.     [Observations  at  Cape  of  Good  Hope.] 

:  Account  of  nebulas  observed  at  the  Cape  of  Good  Hope.     Man. 

Not.  R.  A.  S.,  iii,  p.  76. 

:  [Missing  nebula  in  Coma  Berenices.']     Mon.  Not.  R.  A.  S.,  xxii, 

p.  248. 

:  [Nebula  round  7  Argus.']    Mon.  Not.  R.  A.  S.,  xxviii,  p.  225,  and 

xxxi,  p.  228. 

:  [Nebula  round  ^  .4r^u.?.]     [Spectra  of  southern  nebulss.]     Mon. 

Not.  R.  A.  S.y  xxix,  p.  82 ;  see  p.  1G4. 

:  Observations  on  2307  nebulie,  made  at  Slough.     P.  T.,  1833,  p.  359. 

[Figures  of  67.] 

:  General  catalogue  of  nebulas  and  clusters  of  stars.    P.  71,  1864, 

p.  1.     [5079  nebulae.] 

:  Nebula  of  Oriofi,    Obs.  C.  G.  H.,  p.  26,  with  plate. 

[ ]  :  Am.  Jour.  Set.,  2d  series,  v,  p.  8G. 

Herschel,  Capt.  J. :  Mon.  Not.  R.  A.  S.,  vol.  xxix,  p.  82.     [7  Argus,] 

:  Mon.  Not.  R.  A.  S.,  xxxi,  p.  235.     [Nebula  in  Argo.] 

:  Spectra  of  southern  nebulas.     Proc.  R.  5.,  vol.  xvi,  1867-8,  pp. 

417  and  451.      [Contains  observations  of  spectrum  of  Orion 
nebula.] 

:  Proc.  R.  S.,  xvii,  803. 

Herschel,  W. :  Sammtliche  Schriften.  Erster  Band,  1826.  Dresden  and 
Leipzig.  ScePFAFF.  [Editor  of  the  above  work.]  It  contains 
many  editorial  errors.     Only  one  volume  was  printed. 

:  Ueber  die  Natur  u.  den  Bau  der  Sonne  u.  Fixsterno.  [Transla- 
tion from  P.  71,  1801,]  p.  65,  Sammlung  Astron.  Abhand., 
[Bode.]     Berlin,  1795 
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Herschel,  W. :  C.  O.  H.  Ohs'ns^  p.  128.  [Catalogue  of  8  nobulsB  discov- 
ered by  him  and  not  elsewhere  published.] 

:  Mem.  R.  A.  S.  i,  p.  1G7.    Observations  of  M.  20=G.  C.  4365. 

:  B.  J.,  1787,  p.  213.     [Letter  to  Bode,  describing  the  contents  of 

his  memoir  *'  On  the  Construction  of  the  Heavens."     1785  ] 

:  Endcckung   [einiger]    Nebelflecken,  etc.     B.   J.,   1788,   p.   238. 

[Translation    from   **0n    the  Construction  of  the  Heavens." 

1785.] 

:  Verz.  von  1,000  neuon  Nebelflecken.     B.  J.,  1791,  p.  157. 

:  Verz.  von  1,000  neuen  Nebelflecken.     B.  J.,  1794,  p.  151. 

:  Ueberdie  Anordnung  desWeltgebaudes,  [translated  by  Fischer.] 

B.  J.y  1794,  pp.  213  and  226. 

:  B.  J.,  1795,  p.  65. 

:  Ueber  die  eigentlichcn  Nebelsterne.  B.  J.,  1801,  p.  128,  [trans- 
lation from  P.  T.,  1791.] 

:  On  the  power  of  penetrating  into  space  by  telescopes,  [translated 

by  Ideler.]    B.  J.,  1804,  p.  231. 

:  Ueber  den  Nebelfleck  H.  i.  7,  etc.  B.  J.,  1805,  p.  211.  [Correc- 
tion of  an  error  in  its  place.] 

:  Ueber  den   Bau  des  Himmols,  [translated  by  Ideler.]    B.  «7.i 

1807,  p.  113. 

:  Verz.  von  500  neuen  Nebelflecken.    B.  J.,  1807,  p.  129. 

-^— :  Ast.  observations  relating  to  the  siderial  part  of  the  Heavens  and 
its  connection  with  the  nebulous  part,  [translated  by  Brandes.] 
B.  J.,  1818,  p.  97. 

:  Einige  merkwurdigenStellen  der  Milchstrasse.   B.  J.,  1821,  p.  140. 


Abstracts  of  Sir  William  Herschers  Memoirs  in  tlie  Philosophical 

Transactions. 

A.D.  Vol,    p. 

1784    74    487     Account  of  some  obaervaiiona  tending  to  investigate  the  Con- 
struction of  the  Heavens, 

488  Resolution  of  the  milky  way. 

489  Number  of  istars  visible  in  fleld  of  the  20-foot  telescope. 
440    Examination  of  Msssieb's  nebulaa. 

442    Arrangement  of  nebulaa  and  clusters  in  strata^  Sometimes 

of  great  length. 
448    Sun  near  the  centre  of  the  milky  way. 

445  Star  gauging  defined. 

446  Table  of  results  of  star  gauging  from  15*  lO**  to  IC*  OT- 

K.  A.  and  from  92°  to  94°  N.  P.  D.,  and  ll*'  IG"  to  11* 
30™  and  78°  to  80°  N.  P.  D. 
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Herschel,  W.:  Abstracts  of  Memoirs — Continued. 

A  D.   Vol.    P. 

1784  74    448    The  solar  motion  explained  by  the  situation  of  the  sun  in 

the  milky  way. 

448  Local  distribution  of  nebulfs — nebulsa  surrounded  by  spaces 

vacant  of  stars. 

449  Strata  of  Cancer  and  Coma  Berenices  described. 

With  this  memoir  is  a  plate  of  figures  of  nebulte.  Plate 
xvii,  fig.  1,  M.  98;  2,  M.  68;  8,  H.,  ii,  28,  [resolvable ;] 
4,  H.,  i,  18 ;  6,  H.,  iii,  16 ;  6,  H.,  iv,  6 ;  7,  H.,  iv,  2 ;  8, 
H.,  iv,  8;  9,  10;  11,  H.,  i,  18;  12,  18,  14,  16? 

Also  Plate  xviii,  construction  of  the  heavens— cloven  disc. 

1785  76    218     On  the  Construction  of  the  Heavens. 

214  Theoretical  view  of  the  formation  of  nebulae. 

Form  I.  Condensation  of  neighboring  stars  about  a  cen- 
tral and  larger  star :  globular  forms. 

215  Form  II.  Condensation  of  neighboring  stars  about  a  nucleus 

of  contiguous  stars  :  condensed  irregular  forms. 

Foirm  III.  Condensation  about  a  stream  of  stars,  producing 
a  form  coarsely  similar  to  the  prototype  :  extended, 
branching,  compound  forms. 

216  Form  IV.  Compound  forms  derived  from  the  mutual  at- 

traction of  clusters. 

V.  Vacancies  will  then  arise  in  the  surrounding  space. 

Objection  to  the  above  views ;  they  tend  to  show  a  gradual 
destruction  of  the  universe.  Response,  that  space  is  in- 
finite and  that  the  occasional  destruction  of  one  star 
may  operate  to  give  life  to  the  rest. 

217  Optical  appearances  to  an  observer  within  a  nebula  of  the 

third  form. 
219    Besults  of  observation — star  gauges. 
221-240    Gauges  throughout  the  24^  in  R.  A.     Results  given  in 

detail. 
241     The  stars  being  supposed  to  be  nearly  equally  scattered, 

and  their  number  in  a  field  of  view  of  known  angular 

diameter  being  given,  to  determine  the  length  of  the 

visual  ray.     Solution  of  the  problem. 
248    Another  solution. 
244    Proof  that  the  sun  is  situated  in  a  compound  nebula  of 

Form  III. 
268    Section  of  our  eider ial  system. 
264    Origin  of  nebulous  strata. 

266  M.  80  and  M.  4  on  the  edges  of  vacancies. 

267  Phenomena  at  the  Poles  of  our  nebula. 
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Eferschel,  W. :  Abstracts  of  Memoirs — Continued. 

A,D.   Vol.    P. 

1785  76    268    Enumeration  of  very  compound  nebulsB  or   milky  way. 

Ten  described,  including  that  of  Orion  and  Andromeda. 
263    Account  of  nebula  of  Lyra.    G.  C,  4447. 

Planetary  nebul».      Observations  of  G.  C,  4628,  4964, 

4572,  4665, 826,  2102,  4802. 
The  accompanying  plate  gives  a  figure  of  a  section  of  the 

milky  way. 

1786  76    467     Catalogue  of  one  thousand  New  Nebulae  and  Cluaters  oj 

Stare. 
Description  of  sweeping  telescope ;   Newtonian  ;  20  feet 
focus,  18.7  in.  aperture,  power  167,  field  16^  4^^ 
458    Description  of  the  method  of  sweeping. 
464    Probable  errors  of  the  places  given  by  the  sweeps  before 
1788,  Dec.  18,  Aa  =  1»  ,   Ad  8^-10^  during  1784  Aa 
<  80- ,  Ad  <6^ 

Till  1785,  September  24,  Aa  <  12" ,  Ad  <4^. 
After  1786,  April,  Aa  <  6*  ,  Ad  <  2^ 

466  Definition  of  classes  of  nebulaa  and  clusters. 

467  A  map  of  positions  of  nebulas  was  made  for  identification. 
469    Explanation  of  a  short  method  of  describing  appearance  of 

nebulas  by  letters. 
471     Catalogue : 


Class  I 

No.  1 

to 

No. 

98 

II 

No.  1 

to 

No. 

402 

III 

No.  1 

to 

No. 

376 

IV 

No.  1 

to 

No. 

29 

V 

No.  1 

to 

No. 

24 

VI 

No.  1 

to 

No. 

19 

VII 

No.  1 

to. 

No. 

17 

VIII 

No.  1 

to 

No. 

40 

498    Notes  to  special  uebulss. 

1789     79    212     Catalogue  of  a  eecond  thousand  of  New  Nebulae  and  Clusiere 

of  Stars ;  with  a  few  introductory  Remarks  on  the  Con* 
struetion  of  the  Heavens. 

218  A  telescope  has  power  to  penetrate  into  space.  Proof  that 
every  star  is  a  sun  shining  by  its  native  brightness. 

214  Systems  of  stars — globular  clusters  and  definition  of  a  clus- 
ter. 

216  Admitting  that  a  cluster  is  real,  not  apparent,  the  stars  com- 

posing it  are  about  of  equal  magnitude. 

217  At  the  same  distance  from  the  centre  an  equal  scattering 

takes  place. 
Theee  clusters  are  of  a  globular  form. 

218  They  are  more  condensed  at  the  centre  than  at  the  surface. 


22  INDEX   CATALOGUE. 

Herschel,  W. :  Abstracts  of  Memoirs— Continued. 

A.D.   Vol.    P. 

1789     79    219    Form  I  of  ncbulw,  [P.  71,  1785,  p.  214,]  is  thus  sbown   to 

exist  in  the  heavens. 
Such  clusters  are  subject  to  central  powers. 

220  The  idea  of  other  central  forces  [than  that  of  gravity]  in 

the  construction  of  the  siderial  heavens,  was  given  in 
certain  mathematical  papers  delivered  to  the  Phii.  Sue. 
of  Bath,  [and  is  yet  entertained.] 

221  Not  only  were  round  nebulao  and  clusters  formed  by  cen- 

tral powers,  but  likewise  every  cluster  of  stars  or  nebula 
that  shows  a  gradual  condensation,  or  increasing  bright- 
ness towards  a  centre. 

222  This  theory  of  central  power  is  fully  established  on  grounds 

[of  observation]  which  cannot  be  overturned. 
228  Clusters  can  bo  f  »und  of  10^  diameter  with  a  certain  de- 
gree of  compression  and  stars  of  a  certain  magnitude, 
and  smaller  clusters  of  4^  8^  2^  in  diameter,  with  smaller 
stars  and  greater  compression,  and  so  on  through  resolv- 
able nebulae  by  imperceptible  steps,  to  the  smallest  and 
faintest  [and  most  distant]  nebulae. 

224  Other  clusters  there  are,  which  lead  to  the  belief  that  either 

they  are  more  compressed  or  are  composed  of  larger  stars. 
Spherical  clusters  are  probably  not  more  different  in 
size  among  themselves  than  different  individuals  of 
plants  of  the  same  species.  As  it  has  been  shown  that  the 
spherical  figure  of  a  cluster  of  stars  is  owing  to  centra, 
powers,  it  follows  that  those  clusters  which,  eaeteria 
paribus^  are  the  most  complete  in  this  figure,  must  have 
been  the  longest  exposed  to  the  action  of  these  causes. 

225  The  maturity  of  a  siderial  system  may  thus  be  judged  from 

the  disposition  of  the  component  parts. 
Planetary  nebulae  may  bo  looked  on  as  very  aged. 

226  Though  we  cannot  seo  any  individual  nebula  pass  through 

all  its  stages  of  life,  wo  can  select  particular  ones  in  each 
peculiar  stage. 
226    Catalogue : 


Class  I 

No.    94 

to 

No.  216 

II 

No.  403 

to 

No.  768 

III 

No.  877 

to 

No.  747 

IV 

No.    80 

to 

No.    68 

V 

No.    25 

to 

No.    44 

VI 

No.    20 

to 

No.    85 

VII 

No.    18 

to 

No.    65 

VIII 

No.    41 

to 

No.    78 

255    Notes. 
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Herschel,  W. :  Abstracts  of  Mkmoirs — Continued. 

A.D.  Vol.     P. 

1791     81       71     Oil  Nebulous  Stara  properly  80  called. 

The  name  nebulous  stars  incorrectly  used  in  former  times. 

72  l^ebulascan  be  selected  so  that  an  insensible  gradation  shall 

take  place  from  a  coarse  cluster  like  the  Pleiades  down 
to  a  milky  nebulosity  like  that  in  Orion^  every  interme- 
diate step  being  represented.  This  tends  to  confirm  the 
hypothesis  that  all  are  composed  of  stars  more  or  less 
remote. 

73  A  comparison  of  the  two  extremes  of  the  series,  as  a  coarse 

cluster  and  a  nebulous  star,  indicates,  however,  that  the 
nebulosity  about  the  star  is  not  of  a  starry  nature. 

74  Summary  of  the  reason  which  led  to  the  belief  that  all 

nebulte  were  clusters  more  or  less  remote. 
Basis  for  the  ideas  of  connection  and  disjiinction  of  stars 
and  nebulas. 
75-77  Particular  examples  of  such  supposed  conjunctions  and 
disassociations. 
The  trapezium  of  OrUm  is  unconnected  with  the  nebula. 

78-82  Notes  of  observations  on  nebulous  stars  and  consideration 
of  the  relation  of  the  nucleus  to  the  envelope  in  each 
case. 
88  Considering  H,  iv  69,  [=  Or.  C.  810,]  as  a  typical  nebu- 
lous star,  and  supposing  the  nucleus  and  chcvelure  to  be 
connected,  we  may,  1st,  suppose  the  whole  to  be  of  stars, 
in  which  case  either  the  nucleus  is  enormously  larger 
than  other  stars  of  its  stellar  magnitudo  or  the  envelope 
is  composed  of  stars  indefinitely  small ;  or,  2d,  we  must 
admit  that  the  star  is  involved  in  a  shining  fluid  of  a 
nature  totally  unknoum  to  us. 

84  The  telescopic  milky  way  is  probably  composed  of  this  shin- 

ing fluid,  which  must  commence  somewhere  about  the 
range  of  the  stars  of  the  7th  magnitude,  and  extend  to 
the  regions  of  the  9th,  10th,  11th,  and  12th. 

85  The  shining  fluid  might  exist  inde[>cndently  of  stars.     The 

light  of  this  fluid  is  no  kind  of  reflection  from  the  star 
in  the  centre.  If  this  matter  is  self-luminous,  it  seems 
more  fit  to  produce  a  star  by  its  condensation  than  to 
depend  on  the  star  for  its  existence. 

86  List  of  diff'used  nebulosities  and  planetary  nebulas ;   both 

better  accounted  for  by  the  hypothesis  of  a  shining  fluid 
than  by  supposing  them  to  be  distant  star^. 
Regeneration  of  stars  from  planetary  nebulae. 

87  How  far  the  light-corpuscles  emitted  from  millions  of  suns 

may  be  concerned  in  this  shining  fluid  it  is  not  neces- 
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1791  81  88  sary  to  inquire— we  need  not  know  the  origin  of  the  lu- 
minous matter  whose  existence  is  rendered  evident  by 
means  of  nebulous  stars. 

1796    86      46     On  the  Nature  and  Construction  of  the  Sun  and  Fixed  Stars. 

69  Speculations  on  the  Satellites  of  Fixed  Stars ;    the  mutuul 

distance  of  the  compo;ient  stars  of  condensed  clustorS| 
and  on  the  distances  of  tiie  clusters  themselves,  etc. 

70  Star  gauges.     19»».6  to  20^  .2  ;  N.  P.  D.  =  78°.9. 

1796    86     166    Method  of  observing  the  Changes  that  happen  to  the  Fixed 

starSf  etc, 

1800    90      49     On  the  power  of  penetrating  into  Space  by  telescopes ^  etc, 

68    Relative  distance  from  the  earth  of  cluster  in  Perseus  and 

other  clusters. 
70-78  Observations  in  detail  of  several  nebulas,  each  with  vari- 
ous telescopes. 

1802    92    477     Catalogue  of  600  new  Nebulas^  Nebulous  StarSy  Planetary 

Ncbuloe  and  Clusters  of  Stars ;  with  remarks  on  the  Con- 
struction of  the  Heavens, 

After  a  sufficient  number  of  celestial  objects  is  found,  there 
is  a  necessity  for  a  scientific  classification.  The  former 
classification  was  only  for  the  convenience  of  the  observer. 

478  Enumeration  of  the  parts  that  enter  into  the  construction 

of  the  heavens. 

I.  Of  insulated  stars. 

479  Notion  of  an  insulated  star — our  sun  is  one. 

480  The  milky  way  consists  of  stars  very  differently  scattered 

from  those  which  are  immediately  about  us. 

II.  Of  Binary  Siderial  Systems  or  Double  Stars. 
480-485  Theoretical  notions  of  such  systems. 

486  Many  of  them  have  already  changed  their  situation  with 

regard  to  each  other  in  a  progressive  course,  denoting  a 
periodical  revolution  round  each  other. 
Our  sun  does  not  belong  to  such  a  system. 

III.  Of  more  complicated  Siderial  Systems^  or  treble^  quad-- 
ruplCf  quintuple^  and  multiple  stars. 

487  Theorem  as  to  the  permanent  connection  of  revolving  stars, 

when  the  forces  acting  on  any  one  of  them  reduced  to  a 
direction  as  coming  from  the  empty  centre,  are  in  the 
direct  ratio  of  the  distances  from  that  centre. 
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1802    92    487-495  Hypothetical  examples  of  such  connections. 

495  IV.  Of  Clustering  Stars  and  the  Milky  Way. 

Marks  of  clustering  in  the  milky  way.  Example  of  the 
stars  between  /?  and  C  Cygni. 

496  '*  We  may  indeed  partly  ascribe  the  increase,   both   of 

brightness  and  of  apparent  compression,  to  a  greater 
depth  of  the  space  which  contains  these  stars ;  but  this 
will  equally  tend  to  show  their  clustering  condition,  for 
since  the  increase  of  brightness  is  gradual,  the  space  con- 
taining the  clustering  stars  must  tend  to  a  spherical 
form  if  the  gradual  increase  of  brightness  is  to  be  ex- 
plained by  the  situation  of  the  stars.'' 
V.  Of  groups  of  Stars.     Definition. 

497  VI.  Of  clusters  of  Stars.     Definition. 

VII.  Of  Nebulas.  Perhaps  they  are  all  to  be-resolvcd  into 
the  three  last-mentioned  species. 

498  Power  of  a  telescope  to  penetrate  not  only  space  but  time 
[past.] 

499  VIII.  Of  Stars  with  Burs  or  Stellar  Nebula. 
IX.  Cf  Milky  Nebulosity. 

Probably  of  two  kinds.  Ist,  apparent,  which  is  formed  by 
distant  ['*  widely-extended  "]  clustering  stars,  and,  2d, 
real,  and  possibly  at  no  very  great  distance  from  us.  The 
nebula  of  Orion  of  this  latter  kind. 

500  X.  Of  Nebulous  Stars. 
601     XI.  Of  Planetary  Nebulas. 

Perhaps  they  are  allied  to  nebulous  stars. 
XII.   Of  Planetary  Nebulce  with  Centra. 

508    Catalogue. 


Class  I 

No. 

216 

to 

No. 

288 

II 

No. 

769 

to 

No. 

907 

III 

No. 

748 

to 

No. 

978 

IV 

No. 

50 

to 

No. 

78 

V 

No. 

45 

to 

No. 

52 

VI 

No. 

86 

to 

No. 

42 

VII 

No. 

56 

to 

No. 

67 

VIII 

No. 

79 

to 

No. 

88 

1811     101  269    Astronomical  Observations  relating  to  the  Construeiion  ef 

the  Heavens,  arranged  for  the  purpose  of  a  critical  «x- 
amination,  the  result  of  which  appears  to  throw  som^ 
new  light  on  the  Organization  of  the  Celestial  bodies. 

[The  following  analysis  is  by  Hbrschel.  hioMself.] 

50 
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1811     101  272    Diffused  nebulosity  exists  in  great  abundance. 

275    Observations  of  more  than  one  hundred  and  fifty  square 

degrees  of  it. 
277    Its  abundance  exceeds  all  imagination. 

Nebulous  matter  consists  of  substances  that  give  out  light, 

which  may  have  many  other  properties. 

278-281  Nebulous  diffusions  contain  both  milky  nebulosity,  and 

such  as  from  its  faint  appearance  may  be  mistaken 

for  resolvable. 

278-279  The  range  of  its  visibility  is  confined  to  very  moderate 

limits. 
280    The  purpose  for  which  such  great  abundance  of  nebulosity 

may  exist,  deserves  investigation. 
282    Either  greater  depth  or  greater  compression  of  the  nebu- 
lous matter  may  occasion  greater  brightness. 

284  Condensation  will  best  account  for  greater  brightness. 
The  condensation  of  the  nebulous  matter  ascribed  to  grav- 
itation. 

285  When  a  nebula  has  more  than  one  preponderating  seat  of 
attracting  matter,  it  will  probably  in  time  be  divided. 
This  conception  is  supported  by  the  appearance  of  double 

nebulae. 

286  Their  double  appearance  can  be  no  deception. 
Their  nebulosity  is  derived  from  one  common  stock. 

290    This  opinion  is  supported  by  the  remarkable  situation  of 
nobulse. 

292    Which  may  be  seen  in  Mr.  Bode's  Atlas  Coelesiis. 

298-296  The  real  form  of  the  nebulous  matter  of  which  ncbulse 
are  composed  may  be  inferred  from  their  figure. 

299    The    form   of   the  nebulous   matter   of   round   nebulae  is 
globular. 
This  form  is  caused  by  gravitation. 

802    The  central  brightness  of  nebulae  points  out  the  seat  of  at- 
traction. 
The  effect  of  attraction  on  the  form  of  the  nebulous  mat- 
ter depends  on  its  original  expansion,  on  the  time  of  the 
action  and  on  the  quantity  of  the  attracting  matter. 

305     III  different  stages  of  condensation  pointed  out. 

806  Comets  may  be  highly  condensed  nebuloe. 

807  Progressive  condensation  takes  place. 

808  Concentric  brightness  as  well  as  globular  form  indicates 

the  general  gravitation  of  the  nebulous  matter. 
Progressive  condensation  may  be  seen  in  the  formation  of 
nuclei. 
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1811     101  809-310  Nebulous  matter  is  probably  ca|>able  of  being  consoli- 
dated ;  the  act  of  shining  proves  it  to  have  chemical 
properties. 
It  will  stop  light,  and  is  partly  opaque. 

811  Queries  relating  to  the  subsidence  of  the  nebulous  matter, 
the  zodiacal  light,  and  the  cause  of  rotatory  motion. 

818    Some  part  of  the  nebulous  matter  is  probably  elastic. 

818  The  uniform  light  of  nuclei,  and  of  much  condensed 
nebula;,  proves  that  the  nebulous  matter  is  considerably 
opaque. 

814  When  the  nebulous  matter  assumes  hardness,  the  progress 

of  condensation  will  be  impeded. 

815  Three  indications  of  the  compression  of  tlfe  nebulous  mat- 

ter. 
Planetary  appearance  arises  from  superficial  lustre. 

316    High  degree  of  condensation  of  the  nebulous  matter. 
A  still  higher  degree  of  condensation. 

818  In  common  good  telescopes  planetary   nebulse  cannot  bo 

distinguished  from  stars. 
Perhaps  they  may  in  the  end  bo  so  condensed  as  actually 
to  b«*come  stars. 

819  The  nebulous  matter  in  a  cubical  space  of  10^  will  admit 

of  a  condensation  of  two  trillion  and  208  thousand  billion 

times  before  it  can  go  into  the  compass  of  a  globe  of  the 

diameter  of  our  sun. 
Planetnr}"^  nebulas  have  a  rotatory  motion  on  their  axes. 
The  original   eccentricity  of    the  nebulous   matter   of  a 

nebula  may  be  the  physical  cause  of  the* rotatory  motion 

of  celestial  bodies. 

820  The  nebulous  star  in  Orion  is  fictitious. 

821  Two  out  of  three  nebulous  stars  in   Orion  have  lost  their 

former  nebulous  appearance. 
Their  fictitious  appearance  was  owing  to  a  dispersion  of 
their  light  in  passing  through  nebulous  matter. 

822  The  faintest  appearance  of  the  nebulosity  in  OHon  is  per- 

haps not  further  from  us  than  the  stars  of  the  third  or 
second  magnitude ;  the  brightest  part  is  therefore  proba- 
blv  not  so  far. 
328  In  thirty-seven  years  the  nebulosity  of  this  nebula  has  un- 
dergone great  changes,  and  much  greater  since  the  time 
of  HUYOnENS. 

824  Nebulae  are  not  permanent  celestial  bodies. 

825  Additional  proof  of  the  opacity  of  the  nebulous  matter. 
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1811     101  825    Very  distant  nebulosities  which  cannot  be  seen  in  a  state  of 

diffusion  may  become  visible  when  condensed  into  sepa- 
rate nebulas. 
827    Conversion  of  planetary  into  bright  stellar  nebulae,  into 

stars  with  burs,  or  stars  with  haziness. 
829    Conversion  of  more  distant  ones  into  faint  stellar  nebulae, 
into  stars  with  burs  or  with  faint  chevelure. 
When  it  is  doubtful  whether  an  object  is  a  star  or  a  nebula, 
it  may  be  verified  by  an  increase  of  magnifying  power. 
880    When  the  object  is  very  like  a  star  it  becomes  difficult  to 
ascertain  whether  it  is  a  star  or  a  nebula. 
When  we  cannot  ascertain  whether  the  doubtful  object  \% 
a  star  or  a  nebula,  of  which  several  instances  are  given, 
*  the  similitude  is  as  great  as  any  we  can  expect ;  for  were 
it  greater  there  could  be  no  doubt. 

1814     104  248    Astronomical  Observations  relating  to  the  Siderial  part  of 

the  Heavens  and  its  Connection  with  the  Nebulous  part  ; 
arranged  for  the  purpose  (f  a  critical  examination. 
In  the  memoir  on  the  nebulous  part  of  the  heavens  [P,  T, 
1811]  I  have  endeavored  to  show  the  probability  of  a 
very  gradual  conversion  of  the  nebulous  matter  into  the 
siderial  appearance. 

249  I.  Of  stars  in  remarkable  situations  in  regard  to  Nebulcc, 
Surmise  that  nebulas  may  have  considerable  proper  motions. 

Necessity  of  caution  in  such  conclusions.  Five  stars  in 
such  situations.  ^ 

250  II.  Of  two  stars  with  nebulosity  between  them. 

19  instances  of  such  connection  are  given  ;  in  the  memoir 
of  1811, 139  double  nebulas  joined  by  nebulosity  were 
noted. 

251  Should  we  not  surmise  that  possibly  these  stars  had  form- 

erly been  highly  condensed  nebulas  like  those  that  had 
been  mentioned,  and  were  now  by  gradually  increasing 
condensation  turned  into  small  stars;  and  may  not  the 
nebulosity  still  remaining  show  their  nebulous  origin  ? 
Also  we  have  over  700*  double  stars  free  from  nebulosity, 
many  of  which  are  probably  at  no  great  real  distance 
from  ud,  it  seems  as  if  we  had  these  double  objects  in 
three  different  successive  conditions.  Ist,  as  nebulas;  next 
as  stars  with  remaining  nebulosity ;  and  lastly,  as  stars 
completely  free  from  nebulous  appearance. 

[  *  10.000  or  more  in  1{f7G.  As  comparatively  few  are  nebulous,  either  our  system 
Is  lu  an  advanced  state  or  the  order  here  given  Is  exceptional.] 
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1814     104  251     III.  Of  Stars  with  nebulosity  of  various  shapes  attached  to 

them, 

252  Fourteen  such  objects  noted. 

Now,  if  we  admit  a  contact  between  those  ncbulse  and  tho 
starSf  it  deserves  to  be  remarked  that  stars  in  tho  situa- 
tion of  these  fourteen  cannot  have  been  formed  from  their 
adjoining  nebulosities  ;  for  a  gradual  condensation  of  the 
nebulous  matter  would  have  been  central ;  whereas  tho 
stars  are  at  the  extremity  of  the  nebulsB.  Their  connec- 
tion is  then  due  to  some  motion  either  of  the  star  or  of 
tho  nobulsB.  If  the  nebulosity  should  subside  into  the 
star,  it  would  give  an  idea  of  the  growth  of  a  star. 

253  IV.  Of  stars  with  nebulous  branches. 

Three  cases  noted  of  a  connection  between  stars  and  nebulie 
and  reference  made  to  P.  IT.,  1811,  pp.  801-311,  for 
further  examples. 

254  V.  Of  nebulous  stars. 

Thirteen  are  noted — see  also  P.  71,  1791,  p.  71. 

235  Nebulous  stars  are  not  only  connected  with  a  nebulosity, 
which,  from  its  great  regularity,  might  be  taken  for  an 
atmosphere,  but  also  with  the  luminous  appearances  be- 
longing to  the  nebulous  matter  which  is  so  widely  expanded 
in  various  regions  of  the  heavens. 
What  has  been  said  of  the  gradual  condensation  of  the 
nebulous  matter  in  the  case  of  extended  nebulsB,  is  sup- 
ported by  a  much  greater  number  of  nebulosities  in  a 
spherical  form.  [See  P.  T.,  1811,  pp.  801-8.]  322 cases 
are  there  mentioned,  in  which  the  fact  of  the  gradual 
condensation  is. rendered  so  evident  as  not  to  admit  of  a 
doubt. 

256    Nebulous  stars  only  differ  from  round  nebulas  containing  a 
nucleus,  in  the  degree  of  condensation. 

256  YI.  Of  Stars  connected  with  extensive  windings  of  nebu' 

losity. 
Three  cases  noted. 
The  nebulosity  which  has  been  shown  to  be  connected  with 

stars,  may  be  fully  proved  to  bo  of  the  same  nature  as 

the  general  mass  of  nebulous  matter. 
Stars  of  this  class  are  in  a  condition  of  growth. 

257  Possibility  that  stars  were  originally  formed  by  a  conden- 

sation of  the  nebulous  matter. 
Wo  may  conceive  both  the  generation  and  growth  of  stars 
to  be  the  legitimate  effects  of  the  law  of  gravitation,  to 
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which  the  nebulous  matter  is  proved  by  observation  lo 
be  subject. 

1814     104  257    VII.  Of    small  patches    constating  of  Stars  mixed  with 

nebulosity. 

Thirty-seven  cases  noted. 

The  connection  may  be  only  apparent — admitting  it  to  be 
real : 

1st,  it  may  happen  that  the  nebulosity  still  mixed  with  the 
stars  is  some  remaining  unsubsidcd  part  of  that  from 
which  they  were  formed ;  or,  2d,  the  union  of  stars  and 
nebulosity  may  have  been  affected  by  the  motion  of  either 
the  stars  or  the  nebulosity. 

258  Such  motions  do  take  place.     Nebulas  are  subject  to  great 

changes  in  their  appearance,  as  the  nebula  of  Orion. 
[P.  T.,  1811,  p.  820.] 

259  Every   nebulosity  which  is  carried  into  the  region  of  a 

small  patch  of  stars  will  probably  be  gradually  arrested 
and  absorbed  by  them,  and  the  growth  of  stars  thus  con- 
tinued. 

VIII.  Of  objects  of  an  ambiguous  construction. 

Clusters  of  stars  at  a  great  distance  may  assume  a  nebulous 
appearance.     [P.  T.,  1811,  p.  270.] 

Telescopes  of  gradually  increasing  space-penetraiing  powers 
show  certain  objects  successively  as  nebulae,  mixtures  of 
nebulosity  and  stars,  and  as  true  clusters  ;  other  objects, 
so  viewed,  increase  in  brightness,  and  the  nebulosity  be- 
comes more  uniformly  united  and  of  a  milky  appearance, 
and  these  are  purely  nebulous. 

260  Definition  of  ambiguous  objects,  their  classification   and 

examples.     Seventy-one  such  noted  in  four  classes. 
CLa^s  1.  Seven  objects,  which  may  be  supposed  to  consist 
of  stars,  but  where  observations  leave  it  doubtful. 

261  Class  2.  Twenty-six   objects  of   round   or   nearly   round 

figure.  The  round  figure  of  these  show  them  to  be  glob^ 
ular.  They  must  either  bo  in  a  condensed  state  purely 
nebulous,  or  else  if  consisting  of  stars,  they  must  be  in 
an  advanced  order  of  compression,  and  only  appear  neb- 
ulous on  account  of  their  very  great  distance  from  us. 
A  middle  stiUe  between  the  progressive  condensation  of  a 
globular  nebula  and  a  cluster  of  stars  can  have  no  ex- 
istence, b-^causo  a  globular  nebulosity  when  condensed 
can  only  produce  a  single  star.  A  globular  cluster  may, 
however,  intercept  a  mass  of  nebulous  matter  in  motion, 
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in  which  case  the  nebulosity  must  soon  assume  the  form 
of  the  cluster,  and  will  finally  bo  absorbed  by  it. 
CUl98  8.  Twenty-six  easily  resolvable  objects. 
1814     104  262    Class  4.  Twelve  objecto,  probably  clusters. 

IX.  Of  the  siderial  part  of  the  Heavens, 
Intimate  connection  between  the  nebulous  and  siderial 
condition. 
288    Stars  of  first  magnitude.     [See  P.  T.,  1785,  p.  68.] 

264  Prismatic  analysis  of  the  light  of  Sirius^  a  Orionis^  Procytn^ 

ArcturuSj  Atdeburan  aiid  a  Lyrce.* 

265  X.  Of  the  aggregation  of  stars. 

Star-gauges  prove  that  the  stars  are  not  equally  distributed 
over  the  celestial  regions. 

Forming  clusters.  This  tendency  to  clustering  is  chiefly 
visible  in  places  extremely  rich  in  stars.  Its  greatest 
efiTects  will  then  be  in  and  near  the  milky  way. 

266  The  twenty  ol^ects  referred  to  are  not  given  as  instances 

of  the  actual  formation  of  clusters,  but  merely  to  draw 
attention  to  a  seemingly  aggregating  arrangement. 
Fifteen  of  those  are  in  the  milky  way  and  five  are  near 
it. 

266  XI.  Of  irregular  clusters. 

Clusters  in  very  rich  parts  of  the  heavens  are  generally  of 
irregular  form  and  imperfectly  collected.     One  hundred 

267  and  twelve  such  objects  are  referred  to ;  eighty  of  sizer 
not  noted,  fifty-three  of  these  in  the  milky  way,  eighteen 
near  it,  nine  at  a  distance  from  it.  Also  thirty-two  ir- 
regular clusters  from  2^  to  30^  in  diameter;  of  these 
twenty-two  are  in  the  milky  way  and  ten  near  it 

267  The  great  number  of  clusters  in  these  two  collections  is  not 

only  an  indication  that  they  owe  their  origin  to  a  clus- 
tering power  residing  in  the  centre;  but  the  still  re- 
muining  irregularity  of  their  arrangement  additionally 
proves  that  the  action  of  the  clustering  power  has  not 
been  exerted  long  enough  to  produce  a  more  artificial 
construction.  * 

268  XII.  Of  clusters  variously  extended  and  compressed. 
Fifteen  extended  clusters  named ;  twelve  in  the  milky  way, 

three  near  it.  Their  descriptions  show  that  the  power 
which  has  drawn  the  stars  together  has  acted  under  dif- 
ferent circumstances  in  the  several  cases. 


[*I  believe  that  these  experiments  of  Hbbschrl's  have  been  hithertoover- 
looked,  at  leist  I  have  seen  no  mention  of  them  In  historical  works. 
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1814     104  269    XIII.  Of  clusters  of  stars  of  a  peculiar  description. 

Six  such  objects  named  :  One  in  the  milky  way,  threo  near 
it,  two  at  a  distance  from  it. 
.  271     XIV.  0/  differently  compressed  clusters  of  stars. 

I  have  hitherto  only  considered  the  arrangement  of  stars 
in  clusters  with  a  view  to  point  out  whether  they  are 
drawn  together  by  a  clustering  power  in  the  Fame  man- 
ner as  the  nebulous  matter  has  been  proved  to  be  con- 
densed by  a  gravitating  principle  ;  but  in  the  forty-one 
clusters  of  the  following  two  collections  we  shall  see  that 
it  is  one  and  the  same  power  uniformly  exerted  .which 
first  condensed  nebulous  matter  into  stars  and  afterwards 
draws  them  together  into  clusters,  and  which  by  a  contin- 
uance of  its  action,  gradually  increases  the  compression 
of  the  stars  which  form  the  clusters.  The  first  collection 
has  thirty-three  considerably  compressed  clusters,  seven- 
teen in  the  milky  way^  fifteen  near  it,  and  one  at  a 
distance.  The  second  collection  contains  eight  clusters, 
highly  compressed,  five  in  the  milky  way,  two  near  it, 
and  one  at  a  distance. 
272  XY .  Of  the  gradual  concentration  and  insulation  of  clusters 
of  stars. 

The  existence  of  a  clustering  power  is  nowhere  so  visibly 
pointed  out  as  in  the  thirty-nine  clusters  given  in  the 
following  collection :    Twenty-one  of  these  are  in  the 
milky  way,  seven  near  it,  and  eleven  at  a  distance. 
278     XVI.  Of  globular  clusters  of  stars. 

Fourteen  such  objects  noted :  One  in  the  milky  way,  four 
near  it,  and  nine  at  a  distance  from  it. 
274-7  [Detailed  accounts  from  observing  books  of  M.  72 ;  M.  2 ; 
M.  6;  M.  56;  M.  80;  M.  13;  M.  8 ;  M.  16;  M.  79;  M. 
19;  M.  68.] 

278  XVII.   Gf  more  distant  globular  clusters  of  stars. 

The  following  eleven  objects  are  so  like  those  of  the  fore- 
going collection  that  I  have  called  them  miniatures  of 
the  former.  Five  of  these  are  in  the  milky  way,  one 
near  it,  and  five  at  a  distance.  Detailed  descriptions 
given. 

279  I  have  supposed  the  clusters  of  this  class  to  be  at  a  (greater 

distance  from  us  than  those  of  the  preceding  collection, 
because  the  stars  of  which  they  are  composed  are  more 
minute  than  those  of  the  clusters  of  which  I  have  called 
them  miniatures ;  their  compression  is  also  closer,  and 
the  size  of  the  whole  is  much  contracted,  all  of  which 
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particulars  aro  readily  explained  by  admitting  tbem  to 
be  more  distant.  This  argument,  however,  does  not 
extend  30  far  as  to  exclude  a  real  ditTerence  which  there 
may  be  in  different  clusters,  not  only  in  the  size,  but  also 
in  the  number  and  arrangement  of  the  stars. 

XVIII.  Of  still  more  distant  globular  clusters  of  stars. 
1814     104  280    It  has  frequently  happened  that  I  saw  three  objects   in 

succession,  the  first  of  which  was  a  brilliant  globular 
cluster  of  stars,  the  second  a  miniature  of  the  former  in 
which  the  stars  could  just  be  perceived,  and  the  third  in 
every  respect  a  similar  miniature  of  the  second,  as  tho 
second  was  of  the  first,  but  in  which  the  tFtars,  though 
suspected,  were  no  longer  to  bo  distinguished.  Five  such 
objects  given,  all  in  the  milky  way. 

XIX.  Of  a  recurrence  of  the  ambiguous  limit  of  observa* 
tion. 

281  It  has  already  been  shown  [VIII]  that,  in  passing  from 

faint  nebulosity  to  the  suspected  sidorial  condition  wo 
cannot  avoid  meeting  with  ambiguous  objects,  and  the 
same  critical  situation  will  again  occur,  when,  from  tho 
distinctly  siderial  appearance,  we  endeavor  to  pcnctrato 
gradually  further  into  space. 

The  effects  of  clustering  power  have  been  gradually  traced 
from  the  first  indication  of  clustering  stars  through  ir- 
regular as  well  as  through  more  artificially  arranged 
clusters  up  to  the  beautiful  globular  form. 

The  extended  views  I  have  taken  in  this  and  in  my  former 
papers  of  the  various  parts  that  enter  into  the  construc- 
tion of  the  heavens  have  prepared  the  way  for  a  final 
investigation  of  the  universal  arrangement  of  all  thcso 
celestial  bodies  in  space.  Tue  scale  is  still  wanting  by 
which  distances  aro  to  bo  measured. 

282  XX.  Of  the  breaking  up  of  the  Milky  Way. 

Its  whitish  tinge  has  been  proved  by  star-gauges  to  arise 
from  accumulated  stars.  It  does  not  now  consist  of 
equally  scattered  stars. 
288  One  hundred  and  fifty-seven  instances  have  been  given  of 
clusters  situated  within  the  milky  way.  Sixty-eight 
more  are  in  the  borders.  Now,  since  the  stars  of  iho 
milky  way  are  permanently  exposed  to  the  action  of  a 
power  wheri'by  they  aro  irresistably  drawn  into  groups, 
we  may  be  certain  that  from  mere  clustering  stars  Ihc}' 
will  be  gradually  compressed  through  succossivo  stages 
of  accumulation  till,  they  come  up  to  what  may  bo  called 
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Iho  ripening  period  of  the  globular  form,  and  total  inpii- 
lation ;    from  which  it  is  evident  that  the  milky  way 
must  be  finally  broken  up  an^  cease  to  be  a  stratum  of 
scattered  stars. 
The  state  into  which  the  incessant  action  of  the  clustering 
power  had  brought  it  at  present  is  a  kind  of  chronometer 
that  may  be  used  to  measure  the  time  of  its  past  and 
future  existence ;  and  although  w6  do  not  know  the  rate 
1814     104  284        of  going  of  this  mysterious  chronometer,  it  is  neverthe- 
less certain  that  since  the  breaking  up  of  the  milky  way 
affords  a  proof  that  it  cannot  last  forever,  it  equally  bears 
witness  that  its  past  duration  cannot  be  admitted  to  be 
infinite. 
This  paper  is  accompanied  by  Plate  IX,  p.  284,  with  17 
figures. 
Fig.  1  =  H.  V,  46.  10  =  H.  iii,  G97. 

2  =  H.  iii,  67.  11  =H.  ii,  101. 

8  =  n.  ii,  706.  12  =  H.  ii,  500. 

4  =  H.  i,  143.  13  =  H.  viii,  44. 

6  =  II.  iv,  4.  14  =  H.  viii,  4. 

6  =  H.  iv,  35.  16  =  H.  vi,  86. 

7  =  H.  iv,  42.  16  =  H.  vi,  6. 

8  =  H.  iv,  69.  17  =  M.  72. 

9  =  H.  iv,  33. 

1817  107  802  Astronomical  Observations  and  Experiments  tending  to  in- 
vestigate the  Local  Arrangement  of  the  Celestial  Bodies  in 
Space  and  to  determine  the  Extent  and  Condition  of  the 
Milky  Way. 
The  construction  of  the  heavens  can  only  be  known  when 
we  have  the  situation  of  each  body  defined  by  its  three 
dimensions.  Of  these  three  the  ordinary  catalogues  give 
but  two,  leaving  the  distance  or  profundity  undetermined. 

303  The  method  of  parallaxes  has  given  the  distance  of  the  sun, 
planets,  etc.  The  parallax  of  the  stars  has  also  received 
attention.  With  regard  to  more  distant  objects,  as  small 
stars,  compressed  clusters,  and  nebulae,  these  methods  are 
of  no  avail. 
I.   Of  the  local  situation  of  the  stars  of  the  Heavens, 

804  It  is  evident  that  we  cannot  mean  to  affirm  that  the  stars 
of  the  fifth,  sixth,  and  seventh  magnitudes  are  really 
smaller  than  those  of  the  first,  second,  or  third,  and  that 
we  must  ascribe  the  cause  of  the  difft*ronce  in  the  appar- 
ent ma<;nitudes  of  the  stars  to  a  difference  in  their  rela- 
tive distances  from  us.     On  account  of  the  great  number 
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of  stars  in  each  class  wo  must  also  allow  that  the  Rtars 
of  each  succeeding  magnitude  beginning  with  the  first, 
are,  one  with  another,  further  from  us  than  those  of  the 
magnitude  immediately  preceding.  The  relative  magni- 
tudes give  only  relative  distances,  and  can  afford  no  in- 
formation as  to  the  real  distances  at  which  the  stars  are 
placed. 

11.  Of  a  standard  by  which  the  relative  arrangement  of  the 
stars  may  be  examined. 

A  standard  of  reference  for  the  arrangement  of  the  stars 
may  be  had  by  comparing  their  distribution  to  a  certain 
properly  modified  equality  of  scattering.  The  equality 
which  I  propose  does  not  require  that  the  stars  should 
be  at  equal  distances  from  each  other,  nor  is  it  necessary 
that  all  those  of  the  same  nominal  magnitude  should  be 
equally  distant  from  us. 
1817     107  805    It  consists  in  allotting  a  certain  equal  portion  of  space  to 

every  star,  in  consequence  of  which  wo  may  calculate 
how  many  stars  any  given  extent  of  space  may  contain. 

This  arrangement  is  explained  by  means  of  a  figure.     Plato 
XV,  Fig.  1. 
808     III.  Comparison  of  the  order  of  m,agnitudes  toith  the  order 
of  distances. 

Comparison  of  the  order  of  distances  by  the  foregoing 
scheme  with  the  magnitudefi  assigned  in  Bodk's  catalogue 
of  14,144  stars. 

808  The  result  of  thif*  comparison  is,  that  if  the  order  of  mag- 

nitudes could  indicate  the  distance  of  the  stars,  it  would 
denotf^  at  first  a  gradual,  and  afterwards  a  very  abrupt, 
condensation  of  them  ;  but  that,  considering  the  principle 
on  which  the  stars  are  classed,  thnir  arrangement  into 
magnitudes  can  only  apply  to  certain  relative  distances, 
and  show  that,  taking  the  stars  of  each  class,  one  with 
another,  those  of  the  succeeding  magnitudes  are  farther 
from  us  than  the  stars  of  the  preceding  order. 
IV.  Of  a  criterion  for  ascertaining  the  profundity  or  local 
situation  of  celestial  objects  in  space. 

809  It  will  be  admitted  that  those  stars,  the  light  of  which  we 

can  experimentally  prove  to  bo  J,  J,  ^ of  the  light 

of  any  certain  star  of  the  first  magnitude  must  be  2,  8, 

4 times  as  far  from  us  as  the  standard  star,  provided 

the  condition  of  the  stars  should  come  up  to  tho  supposed 
mean  state  of  diameter  and  lustre  of  tho  standard  star. 
V.   Of  the  equalization  of  star  light. 
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Star  gauging  gave  rise  to  an  investigation  of  the  space-pon- 

etrating  power  of  telescopes. 

1817     107  810    Finding  that  this  might  be  calculated  with  reference  to 

the  extent  of  the  same  power  of  which  the  unassisted 

eye  was  capable,  there  always  remained  a  desideratum  of 

some  sure  method  by  which  this  last  might  bo  ascertained. 

Description  of  experimental  apparatus. 

811     Method  of  limiting  apertures. 

818    VI.  Of  the  extent  of  natural  vision. 

813-8  Experiments  on  stars. 

818  The  distances  of  clusters  cannot  be  ascertained  by  the 

method  of  equalizing  star-light. 
VII.  Of  the  extent  of  telescopic  vision, 

819  Experiments  which  go  to  show  that  the  diameter  of  the 

pupil  of  the  human  eye  is  not  more  than  0.21  inch,  and 
greater  than  0.17  when  observing  with  a  telescope.  It 
may  be  assumed  0.2  inch. 

820  VIII.  Application  of  the  extent  of  natural  and  telescopic 

vision  to  the  probable  arrangement  of  the  celestial  bodies 
in  space. 
We  shall  be  able  to  say  that  a  distant  celestial  object  is  so 
far  from  us,  provided  the  stars  of  which  it  is  composed 
are  of  a  size  and  lustre  equal  to  the  size  and  lustre  of 
such  stars  as  Sirius,  ArcturuSy  etc. 

821  The  stars  of  the  tenth,  eleventh,  and  twelfth  order  of  dis- 

tances are  not  only  more  compressed  than  those  in  the 
neighborhood  of  the  sun,  but,  moreover,  their  compres- 
sion in  different  parts  of  the  heavens  must  be  very  un- 
equal. 
IX.  Of  the  construction  and  extent  of  the  milky  way. 

822  Greneral  description  of  it. 

The  sun  is  withio  its  plane,  for  to  an  observer  in  latitude 
60°,  when  at  100°  R.  A.  the  milky  way  is  in  the  east,  it 
will  at  the  same  time  be  in  the  west  at  280° ;  while  in  its 
meridional  situation  it  will  pass  through  Cassiopeia  in  the 
Zenith  and  through  the  constellation  of  the  Cross  in  the 
Nadir. 
823-4  Examination  of  the  cluster  in  the  Sword  Handle  of  Per- 
seusy  with  various  space-penetrating  powers. 

825  [Beside  the  868  gauges  published  in  P.  71,  1786,  p.  221, 

above  400  more  have  been  taken  in  various  parts  of  the 
heavens.] 

826  The  twenty-foot  telescope  cannot  fathom  the  profundity  of 

the  milky  way. 
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1817  107  826    If  the  Rtars  of  the  5th,  6th,  and  7th  magnitudes  cannot  be 

supposed  to  he  gradually  of  a  smaller  physical  size  and 
brightness  than  those  of  the  1st,  2d,  and  8d,  how  much 
less  can  a  supposition  be  admitted  that  would  require  that 
the  stars,  which,  by  a  long  series  of  gauging  powers,  havo 
been  proved  to  make  their  gradual  telescopic  appearance 
should  also  be  gradually  of  a  different  construction  with 
regard  to  physical  size  and  brightness  from  those  which 
wo  see  with  the  naked  eye  ? 

827  The  telescopic  breadth  of  the  milky  way  considerably  ex- 
ceeds the  extent  which,  in  our  maps,  is  assigned  to  it. 

828-80  Observations — sweeps — which  confirm  this. 

880    X.  Concluding  Remarks, 

What  has  been  said  of  the  extent  and  condition  of  the 
milky  way  in  my  papers  on  the  construction  of  the  heav- 
ens, with  the  addition  of  this  attempt  to  give  a  more 
correct  idea  of  its  profundity  in  space,  will  nearly  con- 
tain all  the  general  knowledge  we  can  ever  have  of  this 
magnificent  collection  of  stars. 

831  Our  sun  with  all  the  stars  we  can  see  with  the  eye  are 
deeply  immersed  in  the  milky  way,  and  form  a  compon- 
ent part  of  it. 

1818  108  429    Astronomical  observations  and  experiments^  selected  for  the 

purpose  of  ascertaining  the  relative  distances  of  clusters 
of  starSf  and  of  investigating  how  far  the  power  of  our 
telescopes  may  be  expected  to  reach  into  space  when  directed 
to  ambiguous  celestial  objects. 
The  method  of  equalization  of  star  light  will  uhow  the 
relative  distances  of  stars ;  from  this  a  method  was  ex- 
plained in  P.  T.f  1817,  by  which  means  the  profundity  in 
space  of  every  object  consisting  of  stars  can  bo  ascer- 
tained as  far  us  the  light  of  the  telescope  suffices.  This 
method  may  be  used  to  ascertain  the  profundity  of 
globular  and  other  clusters. 

480  I.  Of  the  distance  of  globular  and  other  clusters  of  Btars. 
General  principles  to  guide  in  such  observations. 

481  II.  A  series  of  observations  of  clusters  of  stars  from  which 

the  order  of  their  profundity  in  space  is  determined. 
481-61     Observations  of  H.  vi,  7,  9,  10,  11,  12,  17,  20,  26,  86, 

88,  41,  68,  and  of  M.  1,  2,  8,  4,  6,  9,  10,  11,  12,  ]8,  14, 

]6,  19,  22,  80,  83,  84,  86,  63,  66,  66,  67,  62,  67,  68,  69,  71, 

72,  74,  75,  77,  79,  80.  92,  97. 
461     III.  Of  a  method  to  represent  the  profundity  of  eelestieU 

objects  in  spa.ce  by  a  diagram. 
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1818    108  470    Fig,  1,  Plate  xxi,  represents  such  a  method  applied  to  tho 

foregoing  objects. 
4G0    IV.   Of  ambiguous  celestial  objects. 

An  object  is  often  ambiguous  when  viewed  with  insuffi- 
cient optical  means,  and  its  nature  may  be  known  by  in- 
creasing this  means.  Objects  ambiguous  to  the  naked 
eye  become  known  with  the  20- feet  telescope,  and  so  on. 

462  V.   The  milky  way,  at  the  profundity  beyond  which  the  gaug- 

ing  powers  of  our  instruments  cannot  reach,  is  not  an 
ambiguous  object. 
468    We  may  conclude  that  when  our  gauges  will  no  longer  re- 
solve the  milky  way  into  stars  it  is  not  because  it  is  am- 
biguous, but  because  it  is  fathomless. 

463  VI.  Of  the  assumed  sem,hlance  of   clusters  of  stars  when 

seen  through    telescopes   that   have  not  light  and  power 
sufficient  to  show  their  nature  and  construction. 

464  Observations  of  various  clusters  in  telescopes  of  various 

sizes. 

465  Two  different  principles,  the  nebulous  and  the  siderial,  have 

been  observed  in  the  celestial  spaces. 
Distinguishing  characteristics  of  each. 

466  It  seems  highly  probable  that  some  of  the  cometic,  many 

of  the  planetary,  and  a  considerable  number  of  tho  stel- 
lar nebulas,  are  clusters  of  stars  in  disguise. 

VII.  Of  the  extent  nf  the  power  of  our  telescopes  to  reach 
into  space  when  they  are  directed  to  ambiguous  celestial 
objects. 

The  method  of  equalizing  the  light  of  stars  may  bo  applied 
so  as  to  give  an  estimate  of  the  extent  of  this  power. 

"When  the  united  light  of  a  cluster  of  stars  is  visible  to  the 
[naked]  eye,  there  will  be  a  certain  maximum  of  dis- 
tance to  which  the  same  cluster  might  be  removed,  so  us 
still  to  remain  visible  in  a  telescope  of  a  given  space- 
penetrating  power  ;  and  if  the  distance  of  the  fluster 
can  be  ascertained  by  tho  gauging  power  of  any  instru- 
ment, that  will  just  show  the  stars  <»f  it,  the  order  of  the 
profundity  at  which  this  cluster  could  still  bo  seen  as  an 
ambiguous  object  may  be  ascertained  by  the  space  pene- 
trating power  of  the  telescope  through  which  it  is  ob- 
served. 
467-8  Examples  of  this  method. 
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Hevelius:  Prodromus  Astronomiis,  1G90.      [Has  a  catalogue  of  sixteen 
nebula)  and  clusters.] 

[ :]  Discovered  M.  40. 

■*  » 

HlDd:  A.  N.f  ixiii,  col.  856.     [Discovery  of  nebula.] 

:  A.  N.f  XXX,  col.  257.     [Discovery  of  nebula.] 

:  A.  N.,  XXX Vf  col.   871.     [Discovery  of  a  variable  nebula,  a  = 

4M1-50-,    J=-fl9°8^J 

:  Mon.  Not.  R.  A.  S.^  x,  p.  141.     [Discovery  of  a  nebula.] 

:  Mon.  Not.  R.  A.  S.,  xii,  p.  203.     [Notice  of  a  new  nebula  dis- 
covered.] 

:  [Variable  nebula  in  Taurua.'}     Mon.  Not.,  xxiv,  p.  65. 

:  a  R.,  1850,  i,  p.  858.     [Discovery  of  a  nebula,  12»»  0"  33»  -|-  06° 

0'  30'^     1850.0.] 

:  Am.  Jour.  .Sici.,  2d  series,  xxxifi,  p.  436.     [Variable  nebula  in 

Taurus.'\ 

:  Nature  1876,  p.  545,  [Ohacornac's  variable  nebula.] 

Hinrichs:  Am.  Jour.  Sci.f  2d  series,  xxxix,  pp.  46,  134,  and  270.      [Neb- 
ular hypothesis.] 

Hipparchos:    [Discovered  G.  C.  512,  521,   1081.]     See  Scn.ULTZ,  A.  N.j 
Ixvii,  col.  4. 

Holden :  Report  Sec'y  of  the  U.  S.  Navy,  1875,  p.  75.  [Report  on  Trou- 
vklot's  drawings  of  nobula9.] 

:  On  the  nebula  of  Lyra  =  M.   57.     Mon.  Not.   R.  A.  S.j  xxxvi, 

p.  61. 

:  Mon,  Not ,  vol.  xxxvii,  p.  231.     [List  of  Drawings  of  nebula  of 

Orion."]     See  A.  iV.,  Ixxxix,  col.  135. 

:  On  supposed  changes  in  the  nebula  M.  17  :=  G.  C.  4403,  etc.,  [with 

plates.]     Am.  Jour.  Sci.y  1870,  May,  vol.  xi,  page  341,  8d  series. 

:  On  the  proper  motion  of  G.  C.  4355.     Am.  Jour.  Sci.y  1877,  Dec. 

Homer :  Odyssey,  lib.  v,  verse  270.     [First  mention  of  the  PUiadea.'\ 

Hooke  :  Micrographia,  fot.  London,  1665,  p.  242.  [Discovery  of  4th  and 
5th  stars  in  Orion  trapezium  ?]  , 

Homer:  Die  Milchstrasse  des  sudlich.  Himmels  u.  die  kapschen  Wolken. 
1804.     Zach.     Monat.  Corr.j  vol.  10,  p.  220,  [has  a  plate.] 

Hoseman :  Discursus  de  vid  lacted.     1665.     4''. 

Hoggins :  A  discourse  on  spectrum  analysis  applied  to  the  heavenly  bod ic<i, 
8°,  Nottingham,  1866.  .  [With  photographs  of  drawings,  etc., 
p.  29  ei  aeq.}    German  translation  by  Klinkerfuks. 
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Huggins:  On  the  spectrum  of  the  great  nebula  in  Orion,    Proc,  R,  S,^ 
xiv,  p.  89. 

:  Proe,  R.  S.y  xv,  1866,  p.  7.     [Spectra  of  nebulsa.     Remarks.] 

:  On  the  spectrum  of  the  great  nebula  in  Orion^  etc.     Proc.  R.  S.^ 

vol.  XX,  1872,  p.  879. 

:  On  the  motions  of  some  of  the  nebulas  towards  or  from  the  earth. 

[G.  C.   1179,  4234,  4373,  4390,  4447,  4510,  4964.]     Proc.  R,  S., 
vol.  xxii,  1878,  p.  251.     See  V.  J.  S.,  1878,  p.  218. 

:  On  the  spectra  of  some  of  the  nebulsB.     P.  T.,  1864,  p.  437.     See 

L.  E.  D.  Phil.  Mag.^  1866,  p.  623. 

:  Further  observations  on  the  spectra  of  some  of  the  nebulee,  with  a 

mode  of  determining  the  brightness  of  these  bodied.     P.    T.^ 
1866,  p.  381.     See  L.  E.  D.  Phil.  Mag.,  1866,  p.  475. 

:  Further  observations  of  the  spectra  of  the  nebula,  etc.     P.   71, 

1868,  p.  629.     Abstract  Proc.  R.  S.,  xvi,  p.  883. 

:  See  L.  E.  D.  Phil.  Mag'.,  [4,]  xxxvi,  p.  67,  and    F.  J.  5.,  1869, 

p.  116. 

:  [Spectrum  analysis  applied  to  nebula.]     Mon.  Not,  R.  A.  <S.,  xxv. 

pp.  109,  112. 

:  Mon.  Not.  R.  A,  S.,  xxvi,  p.  71.     [Nine  stars  in  trapezium  of 

Orion.l 

• :  Mon.  Not.  R.  A.  5».,  xxxii,  p.  859.     [Spectroscopic  observations  of 

nebula.]  ^ 

Am.  Jour.  Sci.,  2d  series,  xl,  pp.  77-188.     [Spectra  of  nebula.] 

Am.  Jour.  Sci.,  8d  series,  v,  p.  75.     [Spectra  of  nebula.] 

Am.  Jour.  Sci..,  8d  series,  viii,  p.  76.     [Motions  of  nebula.] 

Lea  Mondesy  ix,  18.     [Qu'est  ce  qu'une  nSbuleuse?] 

Htunboldt:  Cosmos,  iii  and  iv.     [Bohn's  edition,  iii,  milky  way,  etc.;  iv, 
nebula,  etc.] 

Hath:  Astron.  phys.  Beob.  an  Nebelflecken.    B.  «/.,  1807,  p.  192. 

Huyghens :  SyaUma  Saturniumy  4°,  1669.     [Has  a  drawing  of  nebula  of 
Orion."] 

:  See  Kaiser. 


Ideler:  Ursprung  d.  Sternnamen.     1809.     8vo.,  p.  262.     [Contains  SAfi's 
account  of  Magellanic  clouds.] 

:  See  under  Herschel  various  translations  by  Idblsb. 

Ihle,  A. :  [Discovered  nebula  G.  C.  4424  =  M.  22  in  Sagittarius^  1605.] 
See  Kirch.     Ephemeriden,  1682. 
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Institut  [L*]  M^moires:  1798,  Vol.  i,  [An  VI,]  p.  106,  Flauoebques. 
Intellectual  Observer : 
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Irish  Academy,  [Boyal]  :     Proceedings.     Vol.  iii,  p.  127  ;  iv,  p.  124,  286. 
See  lioBiNtiON. 

Ital.  SOC. :     Aiti  della  Soeieid  lialiana  dei    XL.     1868,  SsccHi.     1869. 

Ital.  Soc.  Firenze  :    MemorU,     1868,  vol.  i,  part  2,  Secchi. 


Jeaurat:  Paris.    Mem.^  1779,  p.  505.      [Positions  and  maps  of  Pleiadea."] 
See  C.  T.,  1784. 


Kaiser,  P. :  Ueber  Bianchi's  Nebelfleck.     1889.    A.  N.j  xvii,  col.  97. 

:  [cloge  of  Huyqhens.]     Amsierd.  Tijdach  v,  Wiss,  en,  Nat  Wetena. 

i,  1848,  p.  7.     [Contains  a  drawing  of  the  nebula  of  Orion  made 
by  Huyqhens  in  1694,  and  left  among  his  MSS.] 

:    De  Sterrcnhemel,   vol.    ii,   plate  8,    [gives   drawings   of    nine 

nebulae,  including  nebula  of  Orum^  G.  C.  4408,  4447, 116?,  4582, 
4280?]    See  pp.  588  and  542. 

Slant,  I. :  Sur  la  demonstration  de  I'existence  de  Dieu.  1768.  [Kant's 
KLeine  loffische-metaphysische  Schriften,  herausg.  v.  Rosenkbanz, 
Leipzig,  1888,  8vo,  p.  254.]  [Nebular  hypothesis  and  cos- 
mogony.] 

:  Allgemeino  Naturgescbicbte  und  Theorie  des  Hiromels.  Koenigs- 

berg,  1755,  8vo,  and  Sammtliche  Schriften,  band  i,  p.  207.    [Ab- 
stract of  this  in  D,  /.,  1794,  p.  226.] 

:  B. «/.,  1794,  p.  257,  [note  on  Hebschel's  observations  and  the 

nebular  hypothesis,  etc.] 
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E^epler :  Dlssertatio  cum  nuntio  sidoreo,  p.  89.     [Belief  that  nebulae  are 
clusters  of  stars.] 

:  TabuliB  Kudolphinaa,  1627,  p.  105,  [and  part  ii,  tables.] 

.  Epitome,  pp.  88  and  89.     [Milky  Way.] 

E^ey:  [46  H,  iv,  Oeminorum.'\    Mon.  Not.  R.  A.  S.,  xzviii,  p.  164. 

Kircli:  Ephcmeriden,  1682,  [appendix.]  Kirch  discovered  G.  C.  4437, 
etc.,  in  1681. 

Kirkwood  :  Am.  Jour.  ScL,  2d  series,  xxx,  p.  161.  [Nebular  hypothesis.] 
Also  see  on  same  subject  Am.  Jour.  Sci.j  8d  series,  ii,  p.  166. 

Klein  :  Himmelsbeschrcibung,  vol.  ii,  pp.  228,  233,  and  864.  [History  of 
nebulas,  etc.] 

Knickerbocker  Magazine:  Vol.  xxxvii,  p.  21.  [On  the  nebular  hy- 
pothesis.] 

Knobelf  £.  B. :  Catalogue  of  works  on  nebulss  and  clusters.  Mon.  Not. 
R.  A.  S.,  1876,  Nov.,  vol.  xxxvi,  p.  877. 

Knott:  [On  46,  H.  iv,  Oeminorum.l  Mon.  Not.  R.  A.  S.,  xxv,  pp.  02 
and  191. 

Koch:  Micrometrische  Vermessung  des  Sternhaufcns  Hekschel  [G.  C] 
1712.  1876.  8vo.  [Contains  measures  of  87  stars  in  this  cluster 
and  a  rSsum^  of  previous  work  on  clusters.] 

Kohler:  Entdcckung  einigcr  Nebelsterne.    .6.  •/.,  1782,  p.  166. 
:  Beob.  eines  Nebel flecks  beym  Bootes.    B.  J.,  1786,  p.  230. 

KiGBnigsberg  Observations:  Vols.  84,  36.     [Auwers'  observations  of 

nebulffi,  and  discussion  of  William  Herschsl'b  observations.] 

Kmeger :  Der  Sternhaufen  h  Peraei.  Abdruck  aus  den  Abhandlungen  der 
Finnischen  Soc.  der  Wissensehafteny  1866,  [with  a  plate.]  [Fen- 
niece  Soc.  Sci.  Acta.^  vol.  8,  p.  66.]  See  also  Afon.  Not.,  xxvi, 
p.  66. 


Lacaille :  Sur  les  ^toiles  nSbuleuses  du  ciel  austral.     Hist,  de  VAcad.  R. 
des  Sci.y  1766,  p.  194.     [Catalogue  of  42  nebul»,  etc.] 

. :  C  T.,  1783.     [Catalogue  of  southern  nebuls.] 

:  C.  T.y  1784,  p.  270.     [Catalogue  of  nebulio.] 

La  ffire  :  Hist,  de  VAcad.  R.  des  Sci.,  Paris,  x,  p.  117.     Chart  of  Prcesepe, 

Lalande:  Astronomic,  i,  p.  272. 

:  Histoire  Celeste.     [Contains  meridian  observations  of  some  clusters, 

etc] 

• :  Melanges  d^ Astronomic,  1798,  p.  46L 
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Lambert:  Kosmologischo  Briefe,  etc.  Ausburg,  1761,  8vo.  [Nebular 
hypothesis,  etc.] 

Lamont:  Ueber  die  Nebelflecke.  Munich,  1887,  4**,  and  reprinted  in 
Obs.  Astron.  Spec.  R.  Monach,  vol.  xi,  seu  vol.  vi,  [1843,]  4°. 
[Contains  several  plates  ;  an  addendum  to  this  paper  appears  in 
Annalen  der  k.  Sito.  bei  Munchen^  xvii,  p.  305,  with  22  figures.] 

:  A.  i\r.,  xiv,  col.  183. 

Laplace  :  Expos,  de  la  Systdrao  du  Monde,  p.  452.  [Opinion  that  nebulso 
change.] 

Lassell,  W. :  Proc.  R.  S.,  xii,  [1862-3,]  p.  269.  See  also  C,  R.,  56,  1862, 
ii,  p.  606.     [On  a  planetary  nebula,  with  drawing.] 

:  Proc.  R.  5.,  xvi,  1867-8,  p.  822.     [Nebula  of  Orion '^  measures.] 

:  Rep,  B.  A.  A.  5.,  1862,  ii,  p.  14.     [On  a  peculiarity  in  nebula 

G.  C.  4628.] 

:  Observations  of  the  nebula  of  Orion j  etc.,  and  of  clusters  and 

nebula).     Mem.  R.  A  S.^  xxiii,  [1854,]  pp.  53-108.     Plates. 

:  Mem.  R  A.  S.,  xxxiii,  p.  121.     [Plate  of  M.  20.] 

:  Observations  and   Drawings ;    Catalogue    of    600   new    nebula. 

[Marth.]     Mem.  R.  A.  S.,  vol.  xxxvi,  pp.  1,  58. 

:  A.  N.,  xxvii,  172.     [Discovery  of  a  nebula.]    9^  8-  44- ,  +  15*  7^ 

:  A.  N.J  XXXV,  col.  883.     [Nebula  of  Orion.] 

:  [Nebula  of  Orion.]     Mon.  Not.  R.  A.  S.,  xiv,  p.  74. 

:  [Relative  visibility   of  5th  and  6th    stars,    Orion*8  trapezium.] 

Mon.  Not.  R.  A.  5».,  xvii,  p.  68. 

:  [Drawings  of  nebula  of  Zryra  and  of  2>um6-6«// nebula.]     Mon. 

Not.  R.  A.  S.J  xxi,  p.  52.     [These  drawings  are  not  there  given, 
but  were  privately  distributed.] 

:  [New  star  in  nebula  of  Orion]     Mon.  Not.  R.  A.  S.,  xxii,  p.  164. 

:  Mon.  Not  R.  A.  S.j  xxiv,  p.  206.     [Description  of  M.  20.] 

:  Mon.  Not.  R.  A.  5.,  xxix,  p.  165.     [Nebula  of  Orion.] 

:  Mon.  Not.  R.  A.  5.,  xxxi,  p.  249.     [Nebula  in  Argo.] 

:  C.  R.j\v.    1862,  ii,  p.  606.     [On  a  planetary  nebula.] 

Laug;ier :  Sur  Ic  mouvement  propre  do  trois  amas  d'^toiles  du  catalogue  de 
Messier.     C.  /2.,  1847,  xxiv,  p.  1021. 

:  Sur  1 'utility  d'un  catalogue  de  n^buleuses.     C.  i2.,  1849,  xxviii,  i. 

p.  573. 

:  Nouveau  catalogue  de  n^buleuses.     C.  R.j  vol.  xxxvii,  1853,  p. 

874. 

Lefebvre:  [Nebula  of  Orion  and  drawing]     Kozier.     Obaei^vations  sur 
la  Physique^  xxii,  1783,  p.  84. 
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Legentil :  Remarques  sur  les  6toiles  nSbuleuses.     Hiat  de  VAcad,  R.  dea 
Sci.,  Paris,  1759,  p.  453,  [with  plates.] 

:  Mem.  dea  Savana  Hrangera^  vol.  ii,  p.  187.     [Discovery  of  a  neb- 
ula near  the  Andromeda  nebula.] 

Le  Moimier :  Catalogue  des  ^toiles  de  la  n^b.  de  T^revisse.    Hiat,  de  V 
Acad.  R.  dea  Sci.,  Paris,  1789,  p.  610. 

Le  Sueur :  Seientific  Opinion^    vol.  iii,  p.  250.     [Spectrum  of  nebula  of 
ArffOf  etc.] 

:  Proe.  R.  5.,  1870,  xviii,  pp.  1,  242.     [Spectrum  of  Orion  nebula.} 

.  Proe.  R.  S.y  London,  1870,  xix,  p.  18.     [Spectrum  of  Orion  nebula, 

etc.;  drawing  of  G.  C.  1477-78.] 

:  Proe.  R.  S.,  London,  1870,  vol.  xviii,  pp.  216  and  245.     [G.  C 

4403,  with  drawing  ;  G.  C.  8570  and  1179.] 

:  Trana.  R.  S.  Victoria^  x,  pp.  11-23.     [On  ;;  Argua  and  surrounding 

nebula.    See  also  p.  23  for  spectrum  ij  ArguB.'\ 

:  Correspondence  concerning  the  Great  Melbourne  Telescope.     Part 

iii,  p.  16. 

Le  Verrier:   C.  R.^  xliv,  1859,  pp.  1074,  1298-5.     [Porro's  new  star  in 
nebula  of  Orion.l 

:  C.  R.J  vol.  liv,  1862,  1,  p.  299.     [Hind's  variable  nebula  observed 

by  Hind,  D' Arrest,  Chacornac,  Goldschmidt.] 

:  C.  R.f  1862,  vol.  liv,  p.  299.     [Drawing  of  nebula  in  Canea  Fl] 

:  C.  R.f  vol.  liv,  1012.     [Drawing  of  the  Lyra  nebula.] 

:  C.  R.f  vol.  Iv,  1862,  p.  606.     [Letter  of  Lassell  on  a  planetary 

nebula.] 

:  Same,  p.  792.     [Discovery  of  two  nebulae  by  Schokfeld.] 

Liaponoff :  Mon.  Not.  R.  A.  S.f  vol.  xxiii,  p.  228.     [Review  of  his  work 
on  nebula  Orionia.] 

:  See  0.  Struve. 

.  See  W.  Struve. 

Lincei  Nuovi :  AtH  deWAead.  Pontificate  del.    Vol.  vii,  p.  67 ;  xxi,  p  15  j 
XXV,  p.  49.     Secchi. 

Littrow :  Stemgruppcn  und  Ncbolmassen  des  Himmels,  8°,  1835. 

:  Die  Wiindcr  dos  lllmmels,  2d  ed.,  1842. 

:  Sitzungsber.  d.  Wiener  Akad.^  1869,  vol.  lix.     [The  Durehmuater' 

ung  of  Aroelander  contains  sixty-two  nebulse  and  clusters.] 

Littrow.  K.  von :  Uobcr  d.  Zuriickbloiben  d.  Alten  in  d.  exacten  Wis- 
scnschaften,  8vo.     [Views  of  the  ancients  on  the  Pleiadeaf  etc.J 
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Lockyer :  See  Frankland  and  Lockter. 
:  Solar  Physics,  8vo,  p.  414. 

Long,  Roger:   Astronomy ^  vol.  i,  p.  821,  plate  67,  figure  96.     [1742.] 
[Observations  of  the  nebula  of  Orion  and  original  drawing  of  it.] 


Siadler :  Astronomic,  1852,  p.  458. 

:  Ueber  den  Bau  des  Wei  tails.    Haarlem  Nat  Verh.  Maaiach.  Wet, 

xii,  1856. 

Mairan:  Traits  de  TAuroro  bor^ale,  1st  ed*n,  1733.  [p.  247,  nebula  of 
Andromeda]  p.  247,  new  nebula  discovered  by  Kirch,  in  1681, 
in  AntinouSj  and  figures  by  him  in  the  appendix  to  his  Ephem- 
erides]  p.  248,  nebula  Orionis  varies  in  shape;  Picard's  draw- 
ing was  made  March  20, 1673 ;  Mairan's  (fig.  xxvii,)  1727-1783,] 
in  the  2d  ed'n  see  pages  260  et  8eq, 

[ :]  P.  T.,  178C,  p.  254. 

Sianilius  :  De  Sphoerd,  lib.  i,  cap.  ix.     [Milky  way.] 

Maraldi:  N^b'uleuse  de  Cancer.  HUi,  de  VAe.  Royale  des  Sciences  d 
Paris,  1707,  p.  854. 

:  Discovered  nebula  G.  C.  4670,  M.  2,  and  4678,  M.  15.    Mem,  de 

VAcad.  des  Sciences,  1746,  p.  55. 

Marius,  Simon :  Mundus  jovialis,  1614,  4^.  [The  preface  gives  an  account 
of  the  nebula  in  Andromeda  =  M.  81.] 

:  Frankischer  Kalender,  oder  Practica,  1612.     [Asserts  that  the 

milky  way  and  nebulae  are  clusters  of  stars.] 

Markree  Catalogue :  [Contains  seven  nebulae.] 

Marth:  Catalogue  of  600  new  nebal».  [See  Lassell.]  Mem.  R,  A.  S., 
xzxvi,  p.  53. 

:  A,  N.,  xlii,  col.  169.  [Bemarks  on  Sir  John  Hsbsohsl's  cata- 
logue of  nebulas;  errata.] 

Siason,  £.  P. :  Am,  Jour.  Sei,,  vol.  xl,  1841,  p.  87. 

Mason,  £.  P.,  [and  Smith :]  Observations  on  nebuls  with  a  14-foot  re- 
flector.    1840.     4m.  Phil.  Soe^y  Proc,  vol.  vii,  p.  165.     [Plates.] 

Illatipertllis :  List  of  nebula)  and  general  account  of  what  is  known  of 
them.     Hist  de  I* Acad.  R.  des  Sci.,  Paris,  1734,  p.  78. 
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McGoorge :  Proe.  R.  S.  Victoria^  vol.  x,  p.  106,  1872.  [7  Argus  and 
nebula  with  five  drawings.]  See  also  page  71 ,  same  work.  In 
page  106  it  is  noted  that  in  the  spectrum  of  rj  Argua  absorption 
bands  were  suspected  in  the  position  of  the  lines  of  the  nebula. 
This,  however,  is  not  certain. 

Mecliaili:  B.  t/l,  1786,  p.  232.     [Discovery  of  new  nebulae.] 
:  C.  T.y  1784,  p.  227.     [List  of  nebulae  discovered  by  him.] 
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Pj'oe.  R,  S.  Victoria^  vol.  x,  1872,  for  five  drawings,  etc.,  show* 
ing  great  changes. 

Messier:  Catalogue  des  n^bulcuses,  etc.  Hist,  de  VAcad.  R.  des  Sei., 
Paris,  1771,  p.  435.     [Drawing  of  nebula  of  Orion.'] 

:  Observations  et  dessin  de  la  nSbuleuse  d'Andromede,  etc.     Hist. 

de  VAcad.  R.  des  Sci^  Paris,  1807,  p.  206. 

:  1.  Catalogue  des  n^buleuses;  2.  N^buleuses  dScouvcrtes,  etc.,  que 

Messier  a  cherch^es  inutilement ;  3.  K^buleuses  du  ciel  austral, 
observees  par  Lacaillk.  C.  T.^  1784,  p.  227,  et  seq.^  1787,  p. 
238.    B.  J.,  1786,  p.  164.     See  Paris^  1777,  p.  440  [Discovery.] 

Blitchel,  0.  M. :  Burritt's  Geography  of  the  Heavens  revised  and  corrected 
by  MiTCHEL,  1849, 12®.  [Contains  occasionally  observations  by 
MiT^HEL  on  ncbulsB  with  the  Cincinnati  refractor,  which  can 
be  found  nowhere  else.] 

:  Sid.  Mess.f  i,  pp.  6-15.     [General  notes  on  nebuls.] 

. :  Sid.  Mess.,  hVV-  120-1.     [Observation*  of  nebulas  ;  and  discovery 

of  double  nucleus  to  R.  A.  ll"*  2«  2«  d  -j-  50®  3K.8  [=  G.  C, 
2318.] 

:  Sid.  Mess.y  ii,  p.  10,  11,  20,  30,  35,  64,  77,  85.     [Miscellancoua 

notes  on  clusters  and  nebulas.] 
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Mondes,  Les:  Vol.  ix,  p.  18.    Huoqi^^s. 
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North  British  Review :  Vol.  viii,  p.  268.  [Reyiew  of  Sir  John  Hkr- 
scHEL's  Astronomical  Observations.]  8ee  also  Am,  Jour,  Sei., 
2d  series,  vol.  v,  p.  86. 


Olbers:  Ueber  einen  von  Oacciatorb  gesebenen  Nebelfieck.    A,  N,^  ▼. 
col.  113. 

:  IS.  J.f  1826,  p.  110.     [Transparency  of  Space.] 
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Secchi.] 
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PoZTO:  Mem.  deU'Oaser,  CM.  Romano^  1856-7,  p.  3.     [New  star  in  trajx)- 
zium  of  Orion.l 
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Pound's  observations ;  deduced  by  Hallet,  1716.  Bradley's 
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:  Rept.  B.  A,  A.  5.,  1839,  p.  20.     [Nebula  in  Argo.] 
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Schellen:  Spectrum  Analysis,  translated  by  the  Misses  Labsell,  8vo., 
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above  give  positions  and  observations  of  nebulas.]  See  F.  J»  S, 
1876,  p.  269. 

:  A.  N.J  Iviii,  col.  866.     [On  variability  of  nebula  No.  548,  Bonn 

zone  -{-  30^  ;  list  of  nebulae  in  the  Durchmttstcrung.l 

:  Ueber  die  Nebelflecke.     [Mannheim  Jahresber,^  xxviii,  p.  46.] 

:  Naturej  Aug.  12, 1876,  p.  292, 2d  col.     [Nebula  of  Andromeda  has 

no  proper  motion.] 

:  C.  R.J  vol.  Iv,  1862,  ii,  p.  792.     [Discovery  of  two  nebulae.] 
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Schroeter :  Beytrage  z.  d.  neuesten  astron.  Entdeckungen.    iv  vols.    1788- 
1800,  8vo.,  plates.     [Nebula  of  Orion  and  nebula  in  Lyray  etc.] 

:  Aphroditographische  Fragmente,  1796,  p.  248.     [Has  a  chart  of 

Nebula  Orionls  and  a  momolr  on  the  nebula.]     4®. 

'  :  B.J.f  1797,  p.  198.     [Detailed  observations  of  the  nebula  of  Orion,'] 

:  B.  J.,  1801,  p.  128.     [Announces  changes  in  nebuln  of  Orion  and 

Lyra,] 

SchtibeTt:  B,  J.,  1805,  p.  185.     [To  determine  the  relation  between  the 
mean  distance  (=  1)  of  neighboring  stars  of  a  cluster,  and  the 
radius  of  a  sphere  (=  r)  which  shall  contain  n  stars  equally 
distributed.]     [See  Stritve,  W.,  Etudes  d^Ast.  Stell.,  notes  p. 
16.] 

Schnltz,  H. :  Bcob.  auf  d.  Sternwarto  zu  Upsala,  1862-68.    8vo. 

:  Mikrometrisk  Bestamning  af  104  sternjor  inom  teleskopiska  stjern- 

gruppcn  20  Vnlprcula;,  4°,  Stockholm,  1878.     K.  Svenska.  vet 
Acad.  Handlingar^  vol.  xxi,  No.  8. 

:  Micrometric  observations  of   500  nebulfe.     Mem,  R,  5.,   Upaala, 

vol.  ix,  1874,  4«. 

:  Om  Komparations-sljernorna  vid  nebulos-observa.  i  Upsala,  1876. 

K,  Svenaka  vet  Acad,  Handlingar^  vol.  ii,  No.  16. 

:  Upsala  Univ.  Areskr.,  1864. 

:   F.  J.  S.f  1876,  p.  78.     [Personal  differences  in  observations  of 

nebula).]  * 

:  A.  N.f  Ixiii,  col.  243.     [Constant  differences  in  observations  of 

nebulse  by  various  observers.] 

:  A.  N.f  Ixv,  cols.  65  and  297.     [Observations.] 

:  A.  JV,  Ixv.,  col.  315.     [Remarks  on  variable  nebulsd,  G.  C.  1707, 

4760.] 

:  A.  N.y  Ixvi,  col.  47.     [Remarks  on  errors  in  observation  of  M.  92, 

and  h.  445.] 

:  A.  N.f  Ixvii,  col.  1.     [Historical  note  on  nebulae.] 

-n :  A.  N.y  Ixx,  col.  135.     [Corrections  to  Hersghel's  General  Caia' 

logue.] 

:  A.  N.^  Ixxx,  col.  21.      [Micrometric  observations  of  H.  viii,  20  = 

20  VulpceulcR.] 
:  [On  nebula3  Baily-Lalande,  14,512,  and  45  H.  iv,  Qeminonim.] 

Man.  Not  R.  A.  S.,  xxv,  189-91. 

:  A  preliminary  Catalogue  of  nebulas  observed  at  Upsala.     Afon. 

Not.  R.  A.  S.J  XXXV,  p.  135. 

Sclinmaclier :  A.  N.^  v,  col.  282.     [On  Cacciatore's  new  nebula.]     See 
Zacu.,  Mon.  Corr.j  14,  p.  409. 
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Schweizer :  Annates  do  rObsorvatoire  de  Moscou,  vol.  i,  1874,  pp.  58,  60, 
No.  821,  nebulous  star  ?  a'  =  l?**  44-  52.13,  d'  ■=  +  2«  56^  16.^^4 
place  for  1858,  Juno  13. 

:  See  Bredichin. 

Scientific  Opinion :  Vol.  iii,  p.  250.    Ls  Sueur 

Secclli  :  Quadro  Fisico  del  Sistema  Solaro,  1859. 

:  Le  Soleil,  8vo,  Ist  od'n,  p.  400. 

:  R.  Inst  Lombardo  Sci.  e  Lett.  Rendiconiif  x,  fasc.  111.      [On  a 

dark  spot  in  the  milky  way.] 

— • :  Atii  d^Ac,  d.  N.  Lined,  vol.  vii,  1856,  p.  67. 

:  Same,  vol.  xxi,  sess.  iv,  1868,  p.  15.  [Aa  and  Ad  of  three  plane- 
tary nebulse  with  neighboring  stars.] 

:  Same,  anno  xxv,  sess.  iv,  1872,  pp.  49-50.     [Spectra  of  nebulss  of 
Lyra,  Orion^  etc.,  and  of  clusters  in  Libra,  53  M.,  etc.] 

—  :  Sugli  Spcttri  Prismatici.     Mem.  i,  1868.     Attid,  Soc.  Hal.  deiXL 

:  Sugli  Spettri  Prismatici.    Mem.  ii,  1869.    Aiti  d.  Soe.  Hal.  dei  XL 

-^ :  Sugli  Spcttri  Prismatici.     Mem.  iii,  1872.     Atii  d^Ac.  N.  Lined, 

vol.  xxv,  p.  49. 

— :  Sulla  grando  nebtilosa  di  Theta  Orione.  1868.  4°.  Mem.  lial. 
Soc.  Firenze,  vol.  i,  8d  series,  part  2,  [with  a  plate  and  account 
of  sf)ectroscopic  observations.] 

— ^—  :  Accad.  d.  N.  Cimento,  serie  2* ,  vol.  v-vi,  1872,  p.  20,  paragraph  6**. 
[Relative  intensity  of  the  solar  Ckyrona  and  the  nobula  of  Orion, 
etc.     Tho  Corona  is  brighter.] 

■  :  ]fi)logo  of  De  Vico,  with  account  of  his  work  on  nebulae.     Mem. 

delVOss.  Coll.  Romano,  1850,  p.  141. 

:  Mem.  delVOss.  Coll.  Romano,  1852-1855,  p.  80,  and  plate  iv  [10 

figures,]  plato  v  [5  figures,  one  of  nebula  of  Orion.'\ 

:  [Now  star  in  trapezium  of  Orion.'\     Mem.  dcWOss.  Coll.  Romano, 

1856-7,  p.  8. 

:  Bull.   Meterolog.  d.   Coll.  Romano,  1865,  January.      [Nebula  of 

Orion. '\ 

:  A.  N.,  xxxvi,  col.  243.     [Discovery  of  a  double  nebula  =  H,  ii, 

28-29,  according  to  D'Arrest,  A.  N.,  xli,  col.  192.] 

Sur  la  n^buleuse  annulairo.     1855.     A.  N.,  xxxix,  col.  262. 

Observations  doa  n^buleuses.    A.  N.,  xliii,  col.  157. 

A.  N.,  xlv,  col.  60.     [Nebula  of  Orion,  with  sketch.] 

A,  N.,  Ixv,  col.  262.     [Remarks  on  several  nebula);  changes  in 
M.  1 ;  spectra  of  h.  2047  and  G.  C.  4514.] 

A.  N.,  Ixvi,  col.  101.     [Observations  of  new  ncbulro.] 
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Becchi:  Mon.  Not.  It.  A.  S.J  xviii,  p.  8.     [Nebula  of  Orion;  h.  8721 ;  on 
the  distribution  of  the  globular  clueters.] 

Mon.  Not.  R.  A,  S.,  xxv,  p.  163.     [Spectrum  of  nebula  of  Orion.'} 

Mon.  Not.  R.  A.  S.^  xzviii,  p.  162.     [Nebula  of  Orion.} 

Mon.  Not.  R.  A.  S.,  xxix,  p.  165.     [Nebula  of  Orion.} 

C.  R.f  xliv,  p.  1279,  and  xlv,  p.  170.     [Porro^s  new  star  in  tho 
nebula  of  Orion.} 

:  C.  R.J  Iv,  p.  761.     [Sur  lea  nebuleuses  annulalres.] 

:  C.  R.f  vol.  Ix,  1865,  i,  p.  543.     [Spectrum  of  Orion  nebula.] 

:  C.  R.,  vol.  Ixv,  1867,  p.  63.     [Nebula  of  Orion.} 

:  C.  R.f  vol.  Ixvi,  1868,  p.  643.     [Nebula  of  Orion  and  spectrum.] 

:  Der  Naturforscher,  i,  279  ;  ii,  279,  356. 

[ ]  :  Aat.  Jour.f  iii,  71.     [Discovery  of  a  new  double  nebula.] 

Seyem,  H.  A. :  Mon.  Not  R.  A,  5.,  XXX,  p.  180.     [Note  on  ff  ArgHa.} 

Senarmont :  C.  R.,  xliv,  pp.  1075, 1294.     [Porro'b  new  star  in  Orion.} 

Sidereal  Messenger : 


Vol 

Page. 

Author, 

I 

I 

I 

II 

6 
15 

120-1 
10-85 

9 

Mitchel. 
Mitchel. 
Mitchel. 
Mitchel. 

Silliman'S  Journal :  See  Amein^an  Journal  Science, 

Smith :  Opticks.    4°.     [Huyqhens*  drawing  of  nebula  of  Orion^  etc.] 

Smyth,  W.H.:  Cycle  of  celestial  objecte.  Two  vols.,  8**.  1844.  [Con- 
tains observations  and  sketches  of  nebulso.] 

:    Speculum   HartwcUianum.      1860.      [p.   285,   Andromeda;    290, 

dumb-bell,  p.  iii ;  nebular  hypothesis  ;  see  also  pp.  254-834  and 
various  observations  scattered  through  the  work.] 

Southern  Quarterly  Review :  Vol.  x,  p.  227.  [On  the  nebular  hypoth- 
esis.] 

[Spencer,  Herbert]  :  Recent  astronomy  and  the  nebular  hypothesis. 
Weatminater  Review^  vol.  xiv,  1858,  p.  185.  [A  theoretical  view 
of  the  origin  and  condition  of  nebulas,  etc.]  See  Nature^  vol.  i, 
p.  859. 

Spettroscopisti :  Italiani  [Societdl]  Memorie,    1875,  p.  109.     Bbsdichin. 

Stephan :  Bull.  Aat.  de  VOba,  de  Paris^  i,  p.  8.  [Discovery  and  observa- 
tions of  new  nebulw. 
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Stdphan:  A.  N.j  Ixzvi,  col.  159.     [Observations  of  now  ncbulos.] 

:  A.  iV.,  Ixxviii,  col.  295.     [Observations  of  new  nebul®.] 

:  A.  A\,  Ixxix,  col.  62.    [Discovery  and  observations  of  now  nebula.] 

:  A.  N.f  Ixxxi,  col.  808.     [Observations  of  new  nebula.] 

:  A.  N.f  Ixxxiii,  cols.  61  and  137.     [Observations  of  new  nebulsc.] 

:  A.  N.i  Ixxxix,  col.  263.     [Notice  of  80  new  nebulie.] 

:  Man.  Not,  R.  A.  Sj  xxxii,  pp.  28-231.     [Observations  of   new 

nebula).] 

— :  Mon.  Not.  R.  A.  S.,  xxxiii,  p.  438.     [Observations  of  new  nebula.] 

:  Mon.  Not.  R.  A.  S.^  xxxiv,  p.  75.     [New  nebula.] 

:  C.  /2.,  vol.  Ixxiii,  1871,  ii,  p.  826.     [Notice  of  discoveries — no 

catalogue  given.] 

:  C.  R.,  vol.  Ixxiv,  1872,  i,  p.  444.     [Catalogue  of  now  nebula.] 

:  C.  R.J  vol.  Ixxvi,  1873,  i,  p.  1073.     [Catalogue  of  new  nebula  ] 

:  C.  R.J  vol.  Ixxvii,  1878,  ii,  p.  1864.     [CaUlogue  of  20  new  nebula.] 

:  C.  72.,  vol.  Ixxviii,  1874,  i,  p.  i518.     [Notices  of  discoveries,  no 

catalogue.] 

:  C.  72.,  vol.  Ixxxiii,  1875,  p.  328.     [Notice  of  discoveries  of  nebula.] 

:  C.  R.y  vol.  Ixxxiv,  1877,  pp.  641,  705.     [Notice  of  60  now  nebula.] 

Stone,  E.  J.,  and  Oarpenter :  Mon.  Not  R.A.S.,  xxiv,  p.  92.    [On  G.  P. 

Bond's  drawing  of  nebula  of  Orion.    See  same  vol.,  p.  177.] 

Stone,  E.  J.:  Mon.  Not.  R.  A.  S.,  xxxvii.  p.  282.  [On  apparent  bright- 
ness as  an  indication  of  distance  in  stellar  masses.] 

:  Nature,  vol.  xv,  p.  550.     [Bright  lines  in  the  spectra  of  clusters.] 

Stoney,  B.  B. :  See  Rossk. 

St.  Petersbourg:  Aeademie  ImpSriale  des  Sciences.  Mhnoires.  1862, 
vol.  V,  series  7,  O.  v.  Struvk. 

:  Bulletin  Scieniifique,  1838,  vol.  iv,  p.  288.     J.  Herschkl. 

:  Bulletin  de  la  Classe  Phys-Math.^  vol.  xii,  col.  816,  W.  Struve  ; 

vol.  xvi,  col.  113,  O.  V.  Struve. 

:  Bulletin^  vol.  vii,  col.  18.     Winnecke,  vol.  vii,  col.   863;   vol, 

ix,  col.  569 ;  vol.  xiv,  col.  248,  O.  v.  Struve. 

—  :  Tableau  general  methodique  et  alphabStique  dea  Mati^res  contenvrn 
dans  lea  Publicationa  de  V Aeademie  ImperiaU  dea  Scieneea  de  S'. 
Petersbourg  depuis  sa  fondation.  1  re  partie.  Langues  ctrangirau 
8vo.     1874.  52 
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Stntve,  0. :  Catalogus  Libromm  in  Bibliotheca  Spec.  PulcovensU,  8vo, 
1858,  p.  560.     [Bibliograpby  of  nebuin  and  clusters.] 

:  Observations  de  la  grande  n^buleuse  d^Orion ;    avec  4  Planches. 

Mem.  de  I* Acad,  Imp.  de  SLPetersb.^  tome,  y,  No.  4,  7th  series, 
1862.  [Part  1,  observations  by  Liapokoff  ;  part  2,  additions 
by  Struve.]    4°. 

:  MSmoire  sur  la  n^buleuse  d^Orion,  [eztrait.]     M.  3f.,  ii,  p.  517. 

:  Sur  la  nSbulease  d'Orton.  Bull,  de  la  ClasBe  Phi/9'Math.,  xvi,  1858, 

col.  113 

:  Mon.  Not  R.  A.  5.,  xvii,  p.  225.     [Stars  in  nebula  Ononis.'] 

:  [Nebula  in  Taurus  (variable.)]     Mon.  Not.  R,  A.  5.,  xxii,  p.  242. 

:  M.  M.y  iii,  p.  585.     [Observations  of  various  nebulie  at  Malta.] 

:  M.  M.f  iii,  p.  560.     [Variability  of  the  Orion  nebula.] 

:  Observations  de  quolques  n^buleuses,  M.  M.,  iii,  p.  569.     Bull,  de 

VAcad.  Imp.  de  St.  Peterebourg^  vii,  p.  853. 

< :  Entdeckung  einigcr  schwacben  Nebelflecke,  M.  If.,  iii,  p.  689. 

Bull,  de  VAcad,  Imp.  de  St.  Peterebourg^  ix,  p.  569. 

:  AT.  M.,  iv,  p.  895.      [Discovery  of  8  faint  nebulfe.J      Bull,  de 

VAcad.  Imp.  de  St.  Petersbourg^  xiv,  p.  248. 
.  P.  7.,  1861,  p.  738.     [Measures  of  stars  in  the  Dumb-bell  nebula.] 

V.  J.  S.,  1870,  p.  25.     [Review  of  Rossx  on  Nebula  of  Orion.] 

V.  J.  S.,  1870,  p.  183. 

V.  J.  S.,  1874,  p.  64. 

See  Weisse. 

Stnnre,  W. :   Cntalogus  Novus  Stell.  Duplic,  1827,  p.  88.      [Nine  new 
•nebulae  with  positions  for  1826.0,  with  drawing  of  G.  C.  4419. 
Introduction,  p.  xiv.     Discovery  of  the  fifth  star  in  trapeadum 
of  Orion.] 

:  Etudes  d' Astronomie  Stellaire.     8vo.     1847. 

:  Rapport  sur  Ips  obs.  do  Ltaponoff,  sur  la  nSbuleuse  d^Orien, 

Bull,  de  la  Class  Phye-Math,  de  I' Ac.  Imp.  de  St.  Petersbourg, 
1854,  vol.  xii,  p.  816.     M.  Af.,  vol.  ii,  p.  45. 

:  See  Weisse. 

Student,  The :  Vol.  i,  pp.  113,  454,  ii,  p.  424. 

Swedenborg:  Principia,  Clissold's  Ed'n,  2  vols.,  8°,  1845,  vol.  ii, 
part  iii,  pp.  258-270.  [Nebular  hypothesis  proposed  in  1734.] 
[A  copy  of  this  work,  1st  edition,  1734,  was  in  the  hands  of 
BuPFON,  (see  Translator's  Introduction,  p.  Ixxxiv,)  and  the 
resemblnnees  And  differences  of  the  two  theories  are  worth  atten* 
lention.] 
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TaSXHAXlia  :  Monthly  Notices  Royal  Society : 


A.D, 

Page, 

Author, 

1864 

8* 

1868 

14* 

1870 

21 

Abbott. 

1871 

17 

Abbott. 

1871 

68* 

1872 

27 

Abbott. 

*  Qaoted  trom.  Knobbi.*s  Reference  Catalogue.   These  yolumea  are  not  acces- 
sible to  me. 


Tebbutt :  Mon.  Not.  R.  A.  S.,  xxxi,  p.  210.     [Nebula  in  Aryo.] 

Telesins :  Cosentinl  varii  de  naturalibus  rebus,  etc.;  De  lacteo  eireuloj  etc., 
1690.     4". 

Tempel,  W. :  [3fcrop«-nebulR  and  chart.]  PubL  del  R.  Oaa.  MilanOf  Na 
6,  plate  ii. 

A.  N.y  liv,  col.  286.     [Discovery  of  a  variable  nebula.] 

A.  i\r.,  Iviii,  col.  240.     [Drawing  of  nebula  Orionis,'] 

A.  N,j  Ixxx,  col.  29.     [Stars  in  trapezium  of  Orion.l 

A.  N.J  Ixxxvi,  col.  67.     [Merope  variable  nebula.] 

A.  N.J  xc,  cols.  29,  83.     [Remarks  on  observations  of  nebulas.] 

Theophrastns :  Designis.pluviarum,  p.  419,  ed.  Heinsius.  [Mentions 
Prcesepe.l 

Tisserand :  Bulletin  International  de  VObs.  de  Paris j  1876,  No.  119.  [Ob- 
servations of  nebula  Orionis."}  See  also  C.  R.,  Ixxxi,  1876,  Apr. 
17,  p.  891. 

Toulouse  :  Mem.  Royal  Academy^  vol.  ii.    Darquier.    [Lyra  nebula.] 

Transactions  B.  S.  New  Sonth  Wales :  1871,  p.  15.  1872,  p.  84.  H.  C. 
Russell. 

Tronvelot :  Annals  Harv.  Coll.  Obs'y,  vol.  viii.     [Drawings  of  nebulas.] 

:  "Wash.  Ast.  Obs.,  1874,  appendix  I,  plate  vi,  fig.  4.     [Drawing  of 

nebula  of  Orion.] 

:  Tempel's  variable  nebula  near  Merope.     [Unpublished  paper  read 

to  Am.  Ac.  Arts  and  Slci.,  1876.] 

Trowbridge.  D. :  Invisibility  of  nebulous  matter.  Am.  Jour.  Sci.^  2d 
series,  xxxvii,  p.  210. 

:  Nebular  Hypothesis.    Am.  Jour.  5fci.,  2d  series,  xxxviii,  p.  844; 

xxxix,  pp.  25,  113,  and  863. 
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Tattle  :  A.  N.f  Ivi,  col.  272.     [Discovery  of  a  nebula.] 

:  Mon,  Not  R,  A,  S.j  xix,  p.  224.     [Discovery  of  a  now  nebula, 

8'»21»;  +80O65^] 

;  AairoiKymical  Notices.     [Bbunnow.]     No.  xix.  p.  224. 


Ulngh-Beigll :  Bailt'b  edition  of  ULUon-BEiOH's  catalogue.  [X  Orionvt 
and  15  (T)  Corner  Berenices  mentioned  as  nebulous ;  also  the 
cluster  in  Per8eu8.'\    See  Schultz,  A.  N.<,  Ixvii,  col.  1. 

XJpsala:  R^g*  Soc.  Nova  Acta.     Vol.  ix,  8d  scries.     Schultz. 


Valentiner :  V.  J.  S  ^  1877,  p.  71.  [Intends  to  make  tbe  micrometric 
measurements  of  clusters  a  principal  work  of  the  Mannheim 
Obs'y.  G.  C.  11G6,  1454,  4410,  are  (1877)  now  being  measured. 
G.  0.  1119  will  next  be  taken  up.] 

D6  Vico  :  Mem.  Oss.  Coll.  RomanojlSZOj  p.  81.  [Remarks  on  ncbulse  and 
two  plates  of  nebula  of  Orion — plates  i  and  ii— aUo  figure  of 
trapezium  with  new  stars.] 

;  Mem.  Osa.  Coll.  Romano^  1840-41,  p.  22.  [Plates  of  nebula  of 
Orion  and  nebula  of  Andromeda  drawn  by  Kokooni  ;  descrip- 
tions and  measures  of  a  few  stars  in  the  central  part  of  nebula 
Orionis.']     See  Am.  Jour.  Sci.,  xliv,  p.  875. 

:  C.  R.,  1841,  xiii,  p.  449.     Note  on  Rondoni's  drawing  of  Orion. 

:  C.  /2.,  xvii,  p.  190.     [Drawings  of  the  nebula  in  Hercules  and  of 

two  in  Ursa  Major. "] 

Victoria,  Boyal  Society  TransactioDS :  x,  ll,  23,  LeSueur;  x,  pp. 

71-106,  McGeorqe. 

Vogel,  H.  0. :  Beob.  von  Nebelflecken,  etc.     Leipzig,  18G7.     8®. 

:  von  J  =  9°  30^  zu  15«  30^     Jena,  1870.     8°. 

:  Positions-Bestimmungcn  von  Nebelflccken,  etc.,  zwischen  J  ^  0° 

80'  und  (J  =  -j-  15°  30' ;   extracted  from  Leipzig  obscryations  ; 
vol.  i,  187G.     4°.     [Contains  2  plates.] 

Bothkamp  Obs.,  i,  p.  66.     [Spectra  of  several  nebulsB.] 

A.  N.,  Ixx,  col.  161.     [Places  of  100  ncbul»  ;  1865.0.] 

A.  N.^  Ixxi,  col.  45.    [Comparison  of  above  places  with  D' Arrest's 
positions.] 

A.  N.,  Ixxviii,  col.  245.     [Spectra  of  nebulae  G.  C.   1170,  4280, 
4234,  4373,  43G0,  4447,  4510,  4502,  4572,  4628.] 

V.  J.  S.J  1807,  p.  193  ;  1874,  p.  57  ;  1876,  p.  276. 
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Washington  Astronomical  Observations :  1867,  Hall.    1868,  pp.  17, 

65,  GiLLiss. 

Waters,  S.:  [Noto  on  distribution  of  reaolvabio,  etc.,  ncbulsa.]  Mon. 
Not.  R.  A.  S.,  xxxiii,  p.  406. 

:  Distribution  of  clusters  and  nebulas  [with  chart.]      Mon.   Not, 

R.  A.  5.,  xxxiii,  p.  558. 

Webb:  Celestial  objects  for  common  telescopes,  8d  edition,  London,  1878. 
8vo.  [Contains  some  original  observations  on  nobulsB  not  acces- 
sible elsewhere.] 

:  Mon.   Not.  R.  A.  S.^  xxvi,  p.  208.     [Notice  of  his  drawing  of 

Orio?i  nebula.] 

:  Intellectual  Observer ^  vols.  2,  4,  6,  6,  7,  8,  9,  10,  11,  and  12,  [ditto. 

ditto.]     Vol.  12,  p.  258,  has  a  history  of  the  nebula  of  Orion. 

Weisse:  Positiones  Mcdiie  Stellarum  Fixarum,  etc.,  [ —  15®,  -f  15°,]  pre- 
face by  F.  G.  W.  Struve.     [Distribution  of  stars,  etc.] 

:  Positiones  Mcdiss  Stellarum  Fixarum,  etc.,  [-|-  15°,  -|-  45°,]  pre- 
face by  O.  V.  Stuuvk.     [Distribution  of  stars,  milky  way,  etc.] 

Westminster  Review :  Vol.  xiv,  p.  185.  Herbert  Spencer.  Vol.  xxv, 
p.  390. 

Winlock:  Astronomical  engravings  from  Observatory  of  Harvard  Col- 
lege, 35  plates,  1875.  4°.  Collected  in  Annals  H.  C.  Oba'y, 
vol.  viii.  [Contains  plates  by  Trouvelot  of  nebula  Orionis^ 
(2)  G.  C.  4447,  nebula  of  Andromeda,  G.  C.  4250,  G.  C.  4294, 
G.  C.  4532,  G.  C.  4355,  etc.] 

—* :  Harv.  Coll.  Ohs^y  Annals,  viii,  p.  53. 

Winnecke:  V.  J.  S.,  1872,  p.  58.;  1875,  p.  297,  Ucber  die  Strassburger 
Bcob.  der  Nebelflecke.  [Observations  ;  allusion  is  made  to  an 
unpublished  series  of  observations  with  the  lionn  heliometer 
in  1857-8.] 

;   V.  J.  S.J  1877,  p.  82.     [120  different  ncbulsa  have  been  compared 
with  one  or  more  neighboring  stars  at  Strassburg  up  to  1877.] 

:  A.  N.,  xl  v,  col.  247.    [Discovery  of  a  nebula ;  remarks  on  suspected 

proper  motions.] 

:  A.  N.J  vol.  li,  col.  383,  boilage  zu  No.  1224.     [Observation  of  P. 

Noll's  on  the  star  7  Argus.     See  also  the  Amsterdam  reprint 
of  Paris  Mem.,  vol.  G,  1G85-89.] 

:  A.  N.J  Ivii,  col.  207.     [Hind's  variable  nebula  observed.] 

:  A.  N.J  lix,  col.  G5.      [Merope  nebula  and  nebula  No.  548,  Bonn 

zone  -f  30°.] 

:  Mon.  Not.  R.  A.  S.j  xxiv,  p.  7.     [Nebula  of  Orion.] 

:  Uobcr  H.   Nobolflcck  dcs  Orions.      M.  il/.,  iii,  p.  499.      Bull,  de 

I' Acad.  Imp. J  vii,  p.  18. 
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Wolf,  0. :  Description  du  groupe  des  Pleiades  et  znesures  micromdtriques 

des  positions,  etc.,  C.  /2.,  1876,  July  6,  vol.  Ixxxi,  p.  29.     [The 

catalogue  contains  499  stars  ;  also  there  is  given  an  account  of 

,T£MP£L's  variable  nebula.]     See  also  Bull.  Intern.  <U  VObs.  de 

Paris,  1875,  Nos.  223-4. 

Wolf,  B. :  J-  B.  Cysat  von  Luzern.  Bern,  1858.  [Cysat  the  discoverer 
of  the  nebula  of  Orion,.^ 

:  A.  N.,  xxxviii,  col.  109.     [Cysat.] 

WoUaffton,  F. :  A  specimen  of  a  general  astronomical  catalogue.  Lon- 
don, 1789,  folio.     [Catalogues  of  nebul®  reduced  to  1790.0.] 

Wright,  Thos. :  [of  Durham  :]  Theory  of  the  Universe.  London.  4° 
1750.  [Theoretical  considerations  on  the  formation  of  the 
universe,  etc.,  the  milky  way,  etc.]  See  also  Phil.  Mag.,  8d 
scries,  vol.  22,  p.  241.  DeMoroak,  and  Hamburgiscke  frcie 
UrtheiUf  1751,  for  synopses,  etc.,  of  Wkioht's  ideas. 


Young:  Natural  Philosophy,  edition,  1807.    ii,  p.  824.    4^     [Catalogue 
of  works  on  nebulas.] 


Zach:  Corr.  Aat,  xiv,  410.     [On  Cacciatore's  new  nebula.] 

Zach's  :  Correspondance  Astronomique,  vol.  xiv,  p.  410. 

:  Monatliche  Correspondenz,  vol.  x,  p.  220. 

Zollner :  V.  J.  5.,  18G7,  p.  116.     [Keview  of  Huggins,  P.  T.,  1868,  p.  629.] 


LIST  OF  THE   MORE  IMPORTANT  BOOKS  AND  ME- 
MOIRS  RELATING  TO  THE  NEBULA  OF  ORION. 

[ArraDged  alphabetically  by  Aathors.J 

AragO :  C  22.,  xiii,  p.  450.     [Remarks  on  Rondoni's  drawing.] 
r  C.  R.,  xxvi,  p.  60,     [Bond's  drawing.] 


Bameby:  Mon.  Not  R.  A.  5i.,  vol.  zxxiv,  p.  248.  [Variability  of  6th 
star  in  trapezium.] 

Bessel :  B,  J.^  1808,  p.  122.     [Cysat  knew  of  the  nebula  of  Orion.'\ 

Bode :  Anieitung  z.  Kenntniss  dcs  Gestirnten  Himmels,  p.  160,  Plate  1, 
p.  656.     [Two  drawings.] 

:  Himmelskartcn,  Tafcl  30.   *  [Drawing.] 

Bond,  G.  p. :  Annals  Harvard  College  Observatory^  vol.  v,  1867.  [With 
two  steel  engravings  and  two  charts.]    4**. 

:  Mon,  Not.  R.  A.  S.^  xxi,  p.  203.     [Spiral  structure.] 

Bond,  G.  P.  and  W,  0. :  Mon.  Not.  R.  A.  S.,  xxiv,  p.  177. 

Bond,  W.  0. :  Description  of  the  nebula  about  6  Orionis,  Mem.  Am,  Ac. 
Arts  and  Sciences^  vol.  iii,  [1848,]  p.  87.  [With  steel  engrav- 
ing.] 

:  Proc,  Am.  Ac.  Arts  and  Sciences,  i,  p.  325.     [Observations.] 

■  :  Same  volume,  p.  842.     [Resolvability  of  nebula  of  Orion."]    See 

also  Am.  Jour.  Sci.,  2d  series,  iv,  p.  427. 


Carpenter  and  Stone :  Mon.  Not.  R,  A.  S.,  ^xiv,  p.  92.    [On  G.  P. 

BoND*s  drawing.] 

Cassini,  J.  D. :  De  Com  eta  Anni  1652-3.     [Discovery  of  the  4th  star  in 
Orionis  trapezium,  etc.] 

:    Decouverte  do  la  lumidre  celeste  qui  parait  dans  le  Zodinque. 

[Suspects  nebula  of  Orion  to  be  a  star  cluster.]     See  Delambue. 
Hist  de  VAsir.  Mod.,  vol.  ii,  pp.  700,  709,  744. 

Cysat :  Cysat,  der  erste  Entdecker  des  Oriona-Nebel.    [1619.]    [R.  Wolf, 
1853.] 

:  Mathemata  astronomica  de  loco  comet®  qui  sub  finem  anni  1618^  eto^ 
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D'Abbadie :  Mon.  Not  R.  A.  5.,  xvii,  p.  245.     [PoRRo's  new  star  in  tra- 
pezium.] 

D'Airest :    Undersogelse  over  do   nebuloso    Stjerner,  etc.      1872.      4®. 
[With  drawing  of  the  nebula  and  detailed  memoir.] 

:  A.  N.^  Ivii,  col.  841. 

:  A.  N.^  Ixx,  col.  837.     [Notice  of  Lefebvris's  drawing.] 

Dawes  :  Mon.  Not.  R.  A.  5.,  viii,  p.  81.     [New  star.] 

Dennillg :  A.  N.^  Ixxx,  col.  299.     [Ten  stars  in  and  near  trapezium.]     See 
Salter. 

De  Vico  :  Mem.  Oas.  Coll.  Romano^  1839,  p.  81,  plates  i  and  ii.     [Drawing; 
new  stars  in  trapezium.] 

:  Same,  1840-41,  p.  22.     [Plate  bj  Rondoni.] 

:  C.  R.J  xiii,  p.  449.     [Note  on  Rondoni's  drawing.] 

Doppelmayer :  Himmeh-Karten,  Blatt  2G. 


Engelmaxm,  B. :  Messungen  90  Doppelstemen,  etc.,  p.  147.     [Variability 
of  stars.] 


Faye :  C.  /?.,  vol.  Ix,  1805,  i,  p.  468.     [Remarks  on  Secchi's  observation 
of  the  spectrum  of  the  nebula  in  Orion.'] 

Flaugergnes:  C.  T.,  1802,  [An  xi,]  p.  301.     [Observations.] 
:  Mem.  de  VInsiiiuif  i,  [An  vi,]  1798,  p.  103. 


Gill:  Mon.  Not  R.  A.  S.j  xxvii,  p.  815.     [Stars  within  the  trapezium  of 
Orion."] 

Qoldschmidt :  A.  N.y  lix,  col.  31. 


Halm,  Von :  B.  J.,  1797,  p.  157 ;  B.J.,  1799,  p.  235. 

Herschel,  J. :  Results  of  Astronomical  Observations  at  the  Cape  of  Oood 
Hope,  p.  25.     [With  a  plute.] 

:  Account,  etc.,  of  the  nebula  of  Orion,     Mem.  R.  A.  S.,  vol.  ii,  p. 

487.     [With  plates.] 

:  Mem.  R.  A.  S.^  vol.  iii,  p.  189.     [Fifth  star  of  the  trapezium.] 

See  also  game  vol.,  p.  187. 

Herschel,  Capt.  J. :  Proc  R.  S.,  vol.  xvi,  [1807-8,]  pp.  417,  451.     [Ob- 
servations of  spectrum.] 
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Herscliel,  W.  :  MSS.  in  possession  of  Royal  Society,  London.     [Unpub- 
lished observations.] 

:  refers  to  the  nebula  of  Orion  in  P.  T.,  1785,  p.  258 :  1789,  p.  249  ; 

1791,  pp.  72,  76,  77 ;  1811,  pp.  27G,  320 ;  1814,  p.  258. 

Holden:  Mon.  Not  R.  A.  S.J  vol.  xxxvii,  p.  231. 

:  "Washington  Astronomical  Obs.,  1874,  plate  vi,  fig.  4. 

Hooke  :  Micrographia,  London,  16C5„  p.  242.     [Discovery  of  the  4th  and 
6th  stars  in  trapezium.]  , 

Hnggins :  On  the  spectrum  of  the  great  nebula  in  Orion.    Proc.  R.  S., 
xiv,  1864.  p.  89. 

•  Ditto,  ditto.     Proc.  R.  S ,  xx,  1872,  p.  879. 

:  Ditto,  ditto.     Proc.  R.  5.,  xxii,  1878,  p.  251. 

:  Mon.  Not.  R.  A.  S.y  xxvi,  p.  71.     [Nine  stars  in  trapezium.] 

:  Am.  Jour.  Sci.^  8d  series,  v,  p.  75. 

:  P.  T.,  18G8,  p.  541.     [Spectrum.] 

Hoygliexis:  Sy&tema  Saturnium.    4^.    1G59.     [Drawing.]    See  Kaiser. 


Kaiser,  F. :    Amatcr.    Tijdsch.  V.    Wias.  en  Nat.    Wetens^  i,  1848,  p.    7. 
[Huyghen's  drawing,  1G94.] 

:  De  Storrcnhemel,  vol.  ii,  plate  8,  pp.  633,  642.     [Original  draw- 
ing] 


Lalanda  :  Astronomie,  i,  p.  272.     [With  a  figure,  Mairan's.] 

Lamont :  XJeber  die  Nebolflecken.     Munich,  1837.     4°.     [With  a  plate.] 

Laplace :    Exposition  do  la  Systdmo  du  Monde,  p.  452.      [Opinion  that 
ncbuloe  change.] 

Lassell,  W. :  Observations  of  the   nebula  of  Orion^  etc.     Mem.  R.  A.  S., 
xxiii,  [1854,]  p.  68.     [Plate.] 

:  Proc.  R.  S.j  xvi,  p.  822.     [Measures  of  stars.] 

• :  A.  N.f  XXXV,  col.  883. 

:  Mon.  Not.  R.  A.  5*.,  xiv,  p.  74. 

:  Mon.  Not.  R.  A.  S.,  xvii,  p.  68.     [Relative  visibility  of  5th  and 

6th  star  in  trapezium  ] 

:  Mon.  Not.  R  A.  S.,  xxii,  p.  1G4.     [Now  star  in  trapezium.] 

:  Mon.  Not.  R.  A.  S.,  xxix,  p.  165. 

Lefebvre :  Rozier  Obs.  aur  la  Physique^  xxii,  1783,  p.  84.     [With  draw- 
ing.] 
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Legentil :  Rcmarques  sur  Ics  Etoilos  n^buleuses.     ffiht.  de  VAc,  Roy,  de$ 
Sciences^  1759,  p.  453,  [with  several  figures.] 

LeSueur:  Proc,  R.  S.^  xviii,  pp.  l,  242.     [Spectrum.] 
:  Proe.  R.  5.,  xix,  p.  18.     [Spectrum.] 

LeVerrier:  C.  72.,  vol.  xUv,  1859,  pp.  1074,  129^6.    [Porrob  new  star 
in  nebula  of  Orion.'\ 

Liaponoff :  See  Struve.  • 

:  Mon,  Not.  R.  A.  5.,  vol.  xxiii,  p.  228.     [Review  of  his  memoir.] 

Long :  Astronomy,  vol.  i,  p.  821,  plate  67,  fig.  96.     [Observations  and 
drawing.] 


Mairan:  Traits  de  I'Aurore  Boreale,  [p.  249;  nebula  Ononis  varies  in 
shape ;  date  of  Picard's  drawing  given  as  1673,  March  20. 
Mairan's  drawing,  (fig.  xxvii,)  1727-1783.] 

Messier:  N^bulouse  di^Orion.  Hist.  deVAcad.  R,  dea  SeieneeSf  1771,  pp. 
435,  458.     [Drawing.] 


Nichol :  System  of  the  world,  1846,  p.  55.     [Lord  Bossk's  observations.] 


Pond :  On  an  appearance  hitherto  unnoticed  in  the  nebula  of  Orion.  Mem, 
R.  A.  S.^  iii,  1826,  p.  93.  [Recession  of  the  nebula  from  the 
stars.]  [See  also  same  volume,  p.  187,  for  an  observation  of  J. 
Herschkl  and  Ramagb  on  this  point.] 

Porro :  Mem.  delVOsserv.  Coll,  Romano^  1856-7,  p.  8.  [Discovery  of  u 
new  star  in  trapezium.] 

:  A.  N.j  xlvi,  col.  171.     [Same.] 

:  C.  jB.,  xliv,  p.  1031.     [Same.] 


Bobinson :  Nature,  vol.  XV,  p.  292.  [Note  on  the  resolvability  of  the 
central  part  of  nebula  Orionis.'] 

Bondoni :  See  DeVico. 

Bosse^  :  Account  of  ob8er^•ation8  on  nebula  of  Orion,  1848-1867,  P.  71, 
18C8,  part  i,  p.  57.  [Plates.]  For  a  review  of  this,  see  O. 
Struve  in  K.  J.  S.,  1870,  p.  25. 

:  Mon.  Not.  R.  A.  S.,  xxix,  p.  165. 


*  Fcurth  Earl  of  Hosse. 
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Salter:  A.  N.^  Ixxx,  col.  299.     [Ten  stars  in  and  near  trapezium.]  ^ 

Schrooter :  Aphroditographische  Fragmente,  p.  248.  [Has  a  chart  and 
memoir.] 

:  Beytrage  zu  den  neuesten  astron.  Entdeckungen,  vol.  iii,  p.  449. 

[With  figures.] 

:  B.  J.,  1797,  p.  198.     [Observations.] 

:  B.  J.,  1801,  p.  128.     [Changes  in  nebula  of  Orion.'] 

Secchi :    3/>m.   deWOss.    CoU.   Romano f   1852-55,   p.   80,   and    Plate    v. 

[Drawing.] 

:  Afem.  dcWOas.  Coll.  Romano^  1856-7,  p.  8.  [Now  star  in  trape- 
zium.] 

:  Bull.  Meteor,  d.  Coll.  Romano^  1865,  January. 

:  Ace.  d.  Nuovo  CimmiOj  serio  2» ,  vol.  v-vi,  1872,  p.  20.     [The  solar 

Corona  is  brighter  than  the  nebula  of  Orion."] 

:  Atii  dell* Ac.   d.   N.   Lincei^   Anno  xxv,  sess.    iv,   1872,   p.    49. 

[Spectrum.]     See  also,  Anno  vii,  p.  88. 

:  Sulla  grande  nebulosa  di  Theta  Onone.     1868.     4®.     Mem.  Hal, 

Soc.  FiremCj  vol.  i.     [Memoir  j  drawing  ;  spectrum.] 

A.  N.J  xlv,  col.  00.     [Sketch  of  nebula  of  Orion.] 

Mon.  Not.  R.  A.  5.,  vol.  xviii,  p.  8. 

Mon.  Not.  R.  A.  6'.,  xxv,  p.  153.     [Spectrum.] 

Mon.  Not.  R.  A.  5.,  vol.  xxviii,  p.  162;  xxix,  p.  165. 

C.  R.J  xliv.  p.  1279,  and  xlv,  p.  170.     [Porro's  now  star.] 

C.  R.J  Ix,  p.  548.     [Spectrum.]     See  also  p.  468. 

C.  R.y  Ixv,  p.  63. 

C.  R.J  Ixvi,  p.  643.     1868.     [Spectrum,  etc.] 

• 

Sugli  Spettri  Prismatici.     Mem.,  i,  ii,  iii. 
Senaxmont:  C.  R.j  xliv,  pp.  1075,  1294.     [Porro*8  new  star.] 
Smith:  Opticks.     4°.     [Huyohens' drawing.] 

Stone,  E.  J.,  and  Oarpenter :  Mon.  Not.  R.  A.  S.,  xxiv,  p.  92.    [On  G. 

P.  Bond's  drawing  of  nebula  of  Orion.] 

Strave,  0. :  Observations  do  la  grande  nobuleuse  ^'Oriotij  avec  4  planches. 
Mem.  de  I' Acad,  Imp.  dea  Sciences  de  St.  Peterahourgj  tome  v, 
No.  4,  1862.  See  M.  A/.,  ii,  p.  517.  [Abstract  of  above  me- 
moir.] 

:  Bull,  de  la  Classe  Phya.'Math.  de  VAcad.  Imp  de  St.  Peterahourgj 

xvi,  186^,  col.  113. 

M.  M.J  iii,  p.  535.     [Observations  at  Malta.] 

M.  M.J  iii,  p.  550.     [Variability  of  nebula  of  Orion.] 

Mon.  Not.  R.  A.  S.,  xvii,  p.  225.     [Stars.] 
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Struve,  0. :   V.  J.  S.^  1870,  p.  25.     [Roviow  of  the  Memoir  of  Lord  Rossk.] 

BtrUTe,  W. :  Rapport  sur  Ics  observations  do  Ltaponoff  sur  la  n^bulouso 
d'Ortori.  Bxdl  dc  la  Classc  Phi/s.-Math.,  vol.  xii,  p.  810,  and 
Mtlanges  Maih.^  i^j  P-  45. 

:  Catal.  Nov.  Stell.  Duplic,  1827,  p.  xiv.     [Discovery  of  6tli  star 

in  trapezium.] 


Tozipel:  A.  i\r.,  Iviii,  col.  240.     [Drawing.] 

:  A.  N.J  Ixxx,  col.  29.     [Trapezium.] 

:  Unpublished  drawing,  made  in  1876. 

Tisserand:  Bull.  Inter.  Oba.  PariSf  1876,  No.  119,  also  C.  /2.,lxxxi,  April 
17,  p.  891. 

Tronvelot :  Annals  Ilarv.  Coll.  Obs^y,  vol.  viii.     [Drawing.] 

:   Wash.  Asi.  Obs.,  1874,  Appendix  I,  plate  vi,  fig.  4.     [Drawing.] 


Vico :  See  Dk  Vico. 

Vogel,  H.  0, :  A.  N.,  Ixxviii,  col.  246.     [Spectrum.] 

Von  Halm :  B.  J.j  1797,  p.  167. 

:  B.  J.,  1799,  p.  235. 


Webb :  Intellectual  Observer ^  vol.  xii,  p.  258.     [History.] 

:  Mon.  Not.  R.  A.  <S.,  xxvi,  p.  208.     [Account  of  his  drawings  and 

observaliong.] 

Winlock:   Astronomical  Engravings  from  the  Observatory  of  Harvard 
"  College,  plate  24.     [Drawing  of  central  part,  by  Tbouyjelot.J 
See  Annals  Harv.  Colt.  Obs.^  vol.  viii. 

Winnecke :  Melanges  Math. J  iii,  p.  499,  and  Bull,  de  VAc.  Imp  ,  vii,  p  18. 
:  Mon.  Not.  R.  A.  S.,  xxiv,  p.  7.     [New  stars.] 

Wolf,  B. :  J.  B.  Ctsat  von  Luzorn,  1853. 
:  A.  N.f  xxxviii,  col.  109. 


LIST  OF  BOOKS  AND  MEMOIRS  RELATING  TO 

VARIABLE   NEBULiE. 

[Arranged  alphabetically  by  Authors.] 


Abbott:  Mon.  Not  R.  A.  5.,  xxv,  192;  xxviii,  200;  xxxi,  226,  230,  231  ; 
xxxii,  61.     [Nebula  in  Argo."] 

:  Mon.  Not,  R.  S.  Tasmania;  1870,  p.  21 ;  1871,  p.  17;  1872,  p.  27. 

[Same.] 

Airy:  Mon.  Not.  R.  A.  S.y  xxxi,  p.  233.     [Same.] 

Anwers:   A.  i\r.,  Iviii,  col.  801.     [On  the  variability  of  No.  648,  Bonn 
zone  4-  80°.] 

:    Mon.  Not.  R.  A,  5 ,  xxii,  p.  150.      [IIind's  m Using  nebula  of 

1852.] 


Bredichin:  Annalen  de  V Observatoire  de  Moscou^  ii,  p.  125.     [Tkmpel's 
nebula  in  the  Pleiadea.l 

Bnlliadns  :  P.  T.,  16G7,  p.  459 ;  p.  t.,\.  p.  162.     [The  nebula  of  Andromeda 
became  invisible  to  the  naked  eye  in  February  and  March,  1667.] 

Burton:  Mon.  Not.  R.  A.  5.,  xxxvi,  p.  69.     [Nebula  in  Argo."] 

Butillon:  C.  R,  1848,  xxvii,  pp.  112,  188.     [Proper  motion  of  M.  92.] 


Oassini:  EUmens  d^ Astronomies  1740,  4®,  p.  77.     [Andromeda  nebula.] 

Ohacomac  :  Bull.  Inter,  de  VObs.  de  Paris,  1863,  April  28.     [1191  h.] 

:  N^buleuso  variable  de  f  Taureau.     C.  R.,  Ivi,  1863,  p.  637. 

:  National  Almanac,  [U.  S.,]  8vo,  1864,  p.  86.     [Notice  of  dis- 
covery of  his  variable  nebula.] 

:  Mon.  Not.  R.  A,  S.y  xxii,  p.  277.     [Missing  nebula  in  Coma  Bere^ 

mc««.] 
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D' Arrest:  A,  N.^  xlii,  col.  193. 

:  A.  N.y  Ivi,  col.  328.     [Hind's  variable  nebula.] 

:  A.  N.J  Ivii,  col.  837.     [Hind's  variable  nebula  and  others.] 

:  A.  N.J  Iviii,  col.  155.     [Discovery  of  a  second  variable  nebula  in 

Taurus.'] 

:  A.  N.J  lix,  col.  13.     [Merope  nebula.] 

:  A.  N.J  Ix,  col.  877.     [On  Chagornac's  variable  nebula  near  ^ 

Tauri.] 

:  A.  Nj  Ixiv,  col.  125.     [Disappearance  of  a  nebula.] 

■  :  A.  Nj  Ixviii,  col.  251.     [Throe  missing  nebulse.] 

:  A.  N.J  Ixxi,  col.  143.     [Hind's  variable  nebula.] 

:  A.  N.J  Ixxix,  col.  193.     [Changes  in  spectrum  of  H.  iv,  87.] 

Dreyer :   V.  J.  S.,  1876,  p.  269.     [Merope  nebula  not  seen  in  Lord  Rosss*s 
telescopes.]     See  Rosse  in  AaturCj  vol,  xv,  p.  897. 


Ellery :  Mon.  Not.  R.  A.  S.J  xxxiv,  p.  269.     [Nebula  in  Argo.y 

Engelmaim,  B. :  Measungen  90  Doppelstemerij  etc.j  p.  147.     [Yariability 
of  stars  in  nebula  Orionia.'] 


Gould :  Mon.  Not.  R.  A.  S.j  xxxii,  p.  178.     [Nebula  in  Argo.l 


Hall,  Maxwell:  NaUirCj  1877,  p.  244,  [Jan.  11.]     [Merope  nebula.] 

Herschel,  J. :  Mon.  Not.  R.  A.  S.J  xxii,  p.  248.     [Missing  nebula  in  Chma 
Berenices.  J 

:  Mon,  Not.  R.  A.  5.,  xxviii,  p.  225 ;  xxix,  pp.  82, 164,  228.     [Neb- 
ula in  Argo.] 

:  The  General  Catalogue  of  Nebulas  and  Clusters  of  Stars j  P.   71, 

1864,  has  [pp.  14-40]  notes  on  various  nebulce,  .from  which  the 
following  in  regard  to  variable  iiebulffi  has  been  extracted.  A 
few  additions  have  been  made  ffom  other  sources  : 

I.  Variable  nebulae,  [brightness.'] — G.  C.  768,  [Tempel]  ; 
839,  [Hind];  1792;  2197??  [r^Argiis];  2211,  [Vooel]  ;  2319; 
2405;  3079;  3254;  3311;  3858??;  8977;  4016;  4173?;  4415, 
[Tuttle]  ;  4473,  [Hind]  ;  4922. 

II.  Variable  nebuloB,  [proper  motion.] — G.  C.  2501  ;  8138, 
3588.  4051-2  binary?  See  RossE,  P.  T.j  1861,  p.  704.  G.  C. 
4403??,  G.  C.  4355,  [Holden.] 

III.  Variable  nebulae,  [possible  comets.] — G.  C.  673,  614, 
1696,  2094,  2846,  8550. 
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Herscliel.  Oapt.  J. :  Mon.  Not  R.  A.  5.,  vol.  xxix,  p.  82  J  xxxi,  p.  236. 
[Nebula  in  Argo.'\ 

Hind:  Am.  Jour,  Sci,,  2d  series,  xzxiii,  p.  436.     [His  variable  nebula  in 
Taurus."] 

:  Nature,  1876,  Oct.  19,  p.  545.     [Ch acorn ac's  variable  nebula.] 

:  Mon.  Not.  R.  A.  5.,  xxiv,  p.  65.     [Variable  nebula  in  Taurus.] 

^ :  A.  N.f  XXXV,  col.  371.      [Discovery  of  a  variable  nebula,  a  = 

4h  iim50. ;   j=- +  1903/-] 

:  Nature,  1876,  p.  545.     [Chacornac's  variable  nebula.] 

Holden:  On  supposed  changes  in  M.  17  =  G.  C.  4403.     Am.  Jour.  Sci., 
8d  series,  xi,  p.  841. 

:  On  the  proper  motion  of  G.  C.  4355.    Am.  Jour.  Sci.,  1877,  Dec. 


Key :  [45,  H.  iv,  Oeminorum.]     Mon.  Not.  R.  A.  S.,  zxviii,  p.  154. 
EjLOtt:  [45,  H.  iv,  Oeminorum.]     Mon.  Not.  R.  A.  S.,  xxv,  pp.  62,  191. 


Le  Sueur:  Scientific  Opinion,  vol.  iii,  p.  250.     [Nebula  in  Argo.] 
— — :   Trans.  R.  S.  Victoria,  x,  pp.  11-23.     [Nebula  in  Argo.] 

Le  Veirier :  C.  R.,  vol.  liv,  1862  j  p.  299.     [Hind's  variable  nebula.] 


Hffji^mti :  Traite  de  VAurore  Borcale,  p.  248.     [Nebula  of  Orion  varies  in 
shape.] 

McQeorge:  Proe.  R.  S.  Victoria,  x,  pp.  71,  106.     [17  Argiis.] 
Melbourne  Obs'y  :  Report  of  Board  of  Visitors,  1875.     [7  ArgHis.] 


Petersen  :  Ast.  Jour.,  i,  p.  47.     [Hind's  nebula.] 

Pogson:  Mon.  Not.  R.  A.  S.,  xxi,'p.  82.     [Changes  in  80  M.] 

Pons  and  De  Zach :  Corres.  Astron., 'voX.  xiv,  p.  410.     [Changes  in  neb- 
ulae.] 

Powell,  E.  B. :  Mon.  Not.  R.  A.  S.,  xxiv,  p.  171.     [Nebula  in  Argo.} 

Proctor:  Mon.  Not.  R.  A.  S,,  xxxiii,  p.  14.     [Nebula  in  Argo.] 
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Bobinson:  B.  A.  A.  5.,  1869,  p.  20;    Nature^  vol.  vi,  p.  8.     [Nebula  in 
Arffo."] 

Bosse :  Nature^  vol.  xv,  [1877,]  p.  897.     [Tempkl*8  variable  nobula  near 
Merope.'\ 

Bussell :  Observations  on  the  stars  and  nebula  about  rj  Argiia.     8vo.     Syd- 
ney, 1871. 

:  Mon.  Not.  R.  A.  S.,  xxxii,  p.  22.     [Nebula  in  Argo.] 


Schmidt,  J.  P. :  A.  N.y  Iv,  col.  91.     [New  variable  nebula.] 

:  A.  N.y  Ivii,  col.  243.      [Variability  of  No.  C  Bonn  zones  and 

Hind's  variable  nebula.] 

:  A.  N.y  Iviii,  col.  253.     [Tempel's  variable  nebula.] 

:  A.  N.f  Ixv,  col.  2G1.     [M.  8  contains  a  variable  star.] 

:  A.  N.^  Ixxviii,  col.  199.     {S.  Corona?  nebulous  7] 

:  A.  N.y  Ixxxviii,  col.  283.      [Connection  of  variable  stars  with 

ncbulsB.] 

Schroeter :  B.  J.,  1801,  p.  128.     [Announces  changes  in  ncbulad  of   Orion 
and  Lyra.'] 

Schonfeld:  A.  N.,  Iviii,  col.  355.     [On  variability  of  nebula  No.   548 
Bonn  zone  -f  30°.] 

Schultz:  A.  i\r.,  Ixv,  col.  315.     [Kemarks  on  variable   nebulas.     6.  C. 
1707,  47C0  ] 

Severn :  Mon.  Not.  R.  A.  5.,  xxx,  p.  180.     [Nebula  in  Argo,'] 

StniVO,  0. :  M.  3/.,  iii,  p.  650.     [Variability  of  Orion  nebula.] 
:  Mon.  Not.  R.  A.  S.^  xxii,  p.  242.     [Nebula  in  Taurus,'] 


Trouvelot :  Tempel's  variable  nebula  near  Merope.     [Unpublished  paper 
read  to  Am.  Ac.  A.  and  *S».,  in  1876.]  / 

Tebbutt:  Mon.  Not.  R.  A.  .S.,  xxxi,  p.  210.     [Nebula  in  Argo,] 

Tempel:  A.  N.j  liv,  col.  286.     [Discovery  of  a  variable  nebula.] 

A.  N.^  Ixxxvi,  col.  67.     [Merope  variable  nebula.] 

A,  N.f  xc,  col.  855.     [On  8  Messier.] 

Pnb.  del  R.  Oss.  Milano^  No.  5,  plate  ii.     [Merope  variable  ncbula.1 
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:  A,  N.f  li,  col.  888.     [Noel's  observation  of  7  Argda.'] 

:  A,  N,f  Ivii,  col.  207.     [Hind's  variable  nebula.] 

:  A,  N,f  lix,  col.  65.     IMerope  nebula  and  nebula  No.  548  Bonn 
zone  +  8(y.] 


Wolf,  0. :    C.  /2.,  1875,  July  5,  vol.  Ixxxi,  p.  29.     [Tbmpkl's  variable 
nebula.] 
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LIST  OF  FIGURED  NEBULJE. 


A  large  portion  of  the  following  list  of  drawings  of  nebulse  is 
taken  from  Sir  John  Hebschel's  "  General  Catalogue  of  Nebulso 
and  Clusters  of  Stars/'  p.  40,  Phil,  Trans,,  1864,  part  i.  It  has 
been  attempted  first  to  correct  his  list,  which  as  printed,  contains 
many  errors,*  and  second  to  bring  it  up  to  the  present  time  as  far 
as  possible.  In  an  attempt  of  this  kind  there  are  necessarily  many 
omissions,  and  the  writer  solicits  corrections  and  additions  to  the 
list.  By  the  courtesy  of  Mr.  Lassell,  Mr.  E.  B.  Knobel,  Dr. 
H.  C.  VoGEL,  Mr.  Ellery,  Rev.  T.  W.  Webb,  Dr.  Doberck 
and  others,  I  have  been  able  to  include  in  this  list  a  reference  to 
some  important  drawings  which  are  not  yet  "  published ;"  in  par- 
ticular a  long  and  valuable  series  of  photographs  of  star-clusters 
by  Dr.  Rutherfurd,  which  I  have  given  separately,  as  well  as  a 
great  number  of  southern  star-clusters  photographed  by  Dr.  B.  A. 
Gould,  and  a  list  of  drawings  by  M.  Trouveix)t. 

The  references  to  the  works  cited  are  given  below :  it  is  to  be 
noted  that  the  drawings  of  Dunlop  are  omitted  for  reasons  given 
by  Sir  John  Herschel,  (op,  ciL,  p.  40,)  as  are  those  in  the  Philosoph- 
ical Transactions,  by  Sir  Wm.  Herschel.  For  similar  reason  the 
drawings  in  Smyth's  Celestial  Cycle  are  omitted. 


*  In  Hebschel's  list  the  references  to  his  drawings  of  1838  are  to  the 

plates  in  his  own  paper,  beginning  with  plate  i.     In  the  Phil,  Trans,  for 

1833,  Hebschel's  plate  i.  is  plate  iz.     I  have,  however,  seen  a  separate 

copy  of  this  paper  in  which  the  steel  plates  were  numbered  from  i.  on ;  it 

has  seemed  best  to  refer  to  them  as  they  stand  in  the  complete  volumes. 
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LIST  OF  ABBREVIATIONS  EMPLOYED. 


^  Abbreviations^ 


P.  T.,  83. 
P.  T.,  44. 
P.  T.,  60. 
P.  T.,  61. 
P.  T.,  68. 

c.  G.  n. 

R.   di. 


B.  A.  A. 

M.  A.  A. 

D'Arr. 
D'Arr.« 
D'Arr.' 

Lam. 

Lam.' 
Secchi. 

Lass. 

Lass.^ 

Lass.' 

Lass.* 

n.  C. 

Washington 
Vogcl. 


yogel.2 
Vogcl.' 


Worka  died. 


n 


(( 


(( 


ti 


t< 


11 


(I 


(t 


Philosophical  Transactions,  1838 

1844 

1860 

1861 

1868 

Results  of  Astronomical  Observations  at  the 
Cape  of  Good  Hope. 

Wood-cut  diagrams  in  P.  T.,  61.  [Only 
those  are  referred  to  which  express  some 
feature  not  elsewhere  depicted  by  the  au- 
thor.] 

r  American  Academy  Arts  and  Sciences,  vol.  1 
\     iii,  n.  s.  J 

(  Transactions  American  Philosophical  So- 1 
\     ciety,  vol.  vii.  J 

De  instrumento  magno  sequetoreo,  etc.  1861. 

Sid.  Nebul.  Obs.  Havnienses,  1867 

Undersogelse  over  de  nebulose  Stjemer,  etc. 

Vorlesung  u.  die  Nebelflpcken,  1887 

Ann  d.  k.  k.  Stw.  b.  Munchen,  vol.  xvii.  __ 

Mem.  deirOss.  Coll.  Romano,  1862-66,  etc... 

Memoirs  R.  A.  S.,  vol.  xxiii 

»*  "  "     xxxvi- 

Lithographs  privately  distributed.  Man. 
Not.  R.  A.  S.J  vol.  xxi,  p.  62. 

Drawings  unpublished,  but  kindly  commu- 
nicated by  the  author. 

{Astronomical   Engravings  from  the  Ob- > 
servatory  of  Harvard  College.  j 

Washington  Ast.  Obs.,  1874,  Appendix  I.—  > 


Authors, 


'  Beob.  von  Nebelflecken.  Leipzig,  1867.  A 
few  copies  of  this  work  contained  pho- 
tographs. 

Leipzig  Observations,  vol.  i,  1676 

Bothkamp  Observations,  vol.  iv,  1877 


} 


J.  Herschel 

LuBD  ROSSE. 


II 


J.  Herschel. 


Lord  Rosse. 


W.  C.  Bond. 
G.  P.  Bond. 

Mason       and 
Smith. 

D 'Arrest. 
II 

(< 

Lamont. 
<( 

Secchi. 

Lassell. 
II 

u 
II 

WiNLOCK  and 
Troxjvelot. 

Holden    and 
Trouvelot. 

H.  C.  VOGEL. 

i( 
it 
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LIST  OF  ABBREVIATIONS— Con/inticrf. 


AbbrevUUlons. 


Works  Cited, 


A  uthors. 


Knobel. 

Melbourne 

Le  Sueur. 
Trouvelot. 


{Drawings  mostly  of  clusters,  as  yet  un-l 
published,  but  kindly  communicated  by  >- 
the  author.  j 

(  Astronomical  observations  at  Melbourne, 
•|      yet  unpublished,  but  kindly  communi 
(     cated  by  R.  J.  L.  Ellert,  esquire. 

Proc.  R.  8.,  1870 

{Drawings  of  nebula,  as  yet  unpublished,  1 
but  kindly  communicated  by  tne  author,  j 


^ 


,  Knobel 

Ellery. 
Turner. 
McGeobob. 

Le  Sueur. 
Trouvelot. 
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LIST  OF  FIGURED  NEBULA. 


o.  c. 

No. 

Work  Cited. 

Plate, 

Fig. 

Unpublished 
drauHnga, 

Hemarka, 

27 

C.  G.  H. 

IV 

8 

Melbourne. 

31 

P.  T.,  61. 

XXV 

1 

52 

C.  G.  H. 

III 

1 

G7 

C  G.  H. 

VI 

19 

Melbourne. 

105-6 

Ib.  a.  a. 

Messier. 

0pp.  p.  86 
0pp.  p.  213 

Andromeda. 

116-7 

Hist.  dePAc.  R.  des 

Sciences,  1806. 

Rondoni. 

Meih.  dell'Oss.  Coll. 

^•*^*i'***»     \m^^AM      ^^»f%>*     ^^rX^A  A* 

Romano,  1840-1. 

H.  C. 

XXXIII 

138 

P.  T.,  33. 

XIV 

62 

Lass.' 

I 

1 

169 

c.  G.  n. 

V 

10 

Melbourne. 

187 

C.  G.  IT. 

IV 

6 

Melbourne. 

298 

P.  T.,83. 

XIII 

88 

303 

R.  di. 

352 

P.  T.,  50. 

XXXVI 

5 

P.  T.,  61. 

XXVI 

10 

Vogel.» 

XIV 

872 

li.  di. 

_»_..•• 

Kaobel. 

400 

P.  T.,  83. 

XIV 

58 

412 

P.  T.,  61. 

XXV 

2 

621 

Krueger. 

I 

Fenn.  Soc.  Sci.  Acta. 

^»      ^•••••^     ■.^*^*^«     ^^\^^9     A^b^^t^BftA 

vol  8,  p.  56. 

627 

P.  T.,  83. 
R.  di. 

X 

28 

■      m 

644 

D'Arr. 

II 

7 

560 

P.  T.,61. 

XXV 

8 

5G7 

C.  G.  H. 

VI 

14 

Melbourne. 

672 

P.  T.,  61. 

XXV 

4 

575 

P.  T.,  33. 

XIV 

60 

Trouvelot. 

P.  T.,  61. 

XXV 

6 

584 

Pihl. 

I 

"——•—— 

Knobel. 

Mon.  Not.  R.  A.  8., 
vol.  28,  p.  247,  and 
vol.  29,  p.  829.     - 

600 

P.  T.,  61. 

XXV 

6 

Lass.' 

I 

2 

004 

Las.«.' 

I 

3 

705 

C.  G.  n. 

VI 

17 

Melbourne. 

709 

Melbourne. 
Melbourne. 

731 

C.  G.  H. 

IV 

-- 

768 

Tompol. 

11 

Pub.    del    R.    Osg. 

Trouvelot. 

Mi1anoNo.6.  Var, 

810 

P.  T.,  83. 

X 

81 

P.  T.,  61. 

XXV 

7 

822 

C.  G.  H. 

V 

11 

Melbourne. 

823 

C.  G.  H. 

V 

11 

Melbourne. 
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List  of  Figured  Nebxtljb — Continued. 


No, 

Work  Cited, 

Plate, 

Fig. 

Unpublished 
drawings. 

Betnarkt, 

826 

D'Arr. 

II 

9 

Lass. 

II 

4 

Lass.' 

I 

4 

853 

P.  T.,  61. 

XXV 

8 

888 

P.  T.,  61. 

XXV 

9 

Melbourne. 

905 
979 

Vogel.» 
C.  G.  H. 

II 
III 

8 

Melbourne. 

• 
• 

980 

C.  G.  H. 

III 

8 

981 

C.  G.  H. 

III 

8 

• 

987 

C.  G.  H. 

III 

8 

1057 

C.  G.  H. 

VI 

11 

Melbourne. 

1082 

C.  G.  H. 

III 

6 

1084 

C.  G.  n. 

III 

6 

1085 

C.  G.  U. 

III 

6 

1086 

C.  G.  U. 

III 

6 

1089 

C.  G.  H. 

III 

6 

1090 

C.  G.  H. 

III 

6 

1119 

Knobel. 

1135 

c'g"'hT 

'ill 

2" 

1137 

P.  T.,  83. 

XIII 

49 

1140 

Vogel.» 
0.  G.  H. 

14 

III 

2 

1141 

C.  G.  H. 

III 

2 

1142 

C.  G.  H. 

III 

2 

1143 

C.  G.  H. 

III 

2 

1156 

C.  G.  H. 

IV 

7 

Melbourne. 

1167 

P.  T.,  83. 

XVI 

81 

Lass.' 

II 

6 

Vogel.' 
P.  T.,  44. 

14 
XVIII 

81 

R.  di. 

D'Arr. 

II 

4 

Secchi. 

IV 

8 

LabS. 
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1656 
1673 


1694 

1781 
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1758 
1771 
1774 


1779 

1794 
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1824 
1837 
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1839 
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1847 
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\  1851  ] 
1854 
1862 
1862 
1865 


1867 
1868 
1872 

1874 
1876 


Systema  Saturnium,  p.  8. 

Hist,  de  I'Acad.  Royale  des  Sciences,  1759,  p.  470, 

fig.  5.      Date  from  Traits  de  I'Aurore  Boreale, 

[Mairan,]  p.  248. 
Amsterdam  Tijdsch.  v.  "Wiss.  en  Nat.   Wetens., 

vol.  i,  1848. 
Traits  de  I'Aurore  Boreale,  p.  248. 
Astronomy,  p.  321,  plate  67,  fig.  96. 
Hi8t.del'Acad.  R.desSci.,  1759,  p.  470,  figs. 2 and  6. 
Hist,  de  I'Acad.  R.  des  Sci.,  1771,  p.  460. 
Phil.  Trans.,  1811,  p.  320.     rUnpublished  descrip- 

tion  and  observations  in  Ms.  in  possession  of  the 

Royal  Society,  London.] 
Obs.  sur  la  Physique,  vol.  xxii,  p.  34,  fig.  8,  plate  i. 
Aphroditographische  Fragmente,  p.  248. 
Beitrage  z.  d.  neuesten  Astron.  Entdeck.  iii,  p.  149, 

[4  figures.] 
Anleit.  z.  Kenntniss  d.  Gest.  Himmels,  p.  166,  and 

plate  1.     [Sec  also  Himmelskarten,  Tufel  80.  J 
Mem.  R.  A.  S.,  vol.  ii,  1826,  p.  487. 
Obs.  Capo  of  Good  Hope,  p.  25,  plate  viii. 
Ueber  d.  Nebelflecken,  p.  29,  fig.  xi.     [A  pencil 

original  of  this  is  in  the  possession  of  Col.  Cooper, 

of  Markree  ;  dated  February,  1889.] 
Mem.  Oss.  Coll.  Romano,  1839,  plates  i  and  ii. 
Mem.  Oss.  Coll.  Romano,  1841,  p.  24. 
Nichol's  Architecture  of  the  Heavens.     [Separate 

copies  of  this  were  printed.]    p.  106,  plate  x. 
Mem.  Amer.  Acad'y,  iii,  p.  87.     A  revised  copy  of 

this  drawing  is  given   in   Annals   Harv.   Coll. 

Obs'y,  vol.  v.,  p.  174;  and  this  is  probably  the 

most  authentic. 

Mem.  Imp.  Ac.  de  St.  Petersbourg,  vol.  v,  1862. 

Mem.  R.  A.  S.,  xxiii,  p.  53,  plate  i. 

Ast.  Nach.,  vol.  xlv,  col.  60. 

Ast.  Nach.,  vol.  Iviii,  col.  240. 

Annals  Harv.  Coll.  Obs'y,  vol.  v.  plate  i.  [Re- 
printed in  Ast.  Engravings  Harv.  Coll.  Obs'y, 
1874.     See  Annals  H.  C.  Obs'y,  vol.  viii.] 

Phil.  Trans.,  1868,  p.  57. 

Firenze  Ital.  Soc.  Mem.,  8d  ser.,  i,  part  2. 

Undersogelse  over  do  neb.  Stjerner.     1874. 

f  Ast.  Engravings  from  H.  C.  Obs'y. 

\  Annals  Harv.  Coll.  Obs'y,  vol.  viii. 

Wash.  Ast.  Obs.,  1874,  Appendix  I,  plate  vi,  fig.  41 
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Ptace  where  reference  is  to  be  found. 


In  a  T.J  1802,  [an  xi,]  p.  862,  it  is  noted  that  such 
A  drawing  was  deposited  with  the  Bureau  dea 
Longitudes. 

In  Mem.  R.  A.  S.j  iii,  p.  94,  it  is  noted  that  such  a 
drawing  was  to  be  sent  to  the  Royal  Astron.  Soc. 

Made  at  Naples  ?    Letter  of  Dr.  C.  H.  F.  Peters. 

Oil  pafnting  made  at  Starfield,  and  now  in  posses- 
eion  of  the  Royal  Ast.  Soc^'.  [A  copy  of  this 
is  at  the  residence  of  Mr.  Lassell,  Ray  Lodge, 
Maidenhead.] 

Oil  painting  in  possession  of  Royal  Astronomical 
Society  ;  copied  in  Mem.  R,  A.  5.,  vol.  xxiii. 

2  drawings  ;  another  is  [1877]  in  progress. 

See  Proc.  R.  S.,  vol.  xvi,  p.  322. 

See  Mon.  Not.  R.  A.  S.,  vol.  xxvi,  p.  208. 

Kindly  communicated  by  the  author. 

Kindly  communicated  by  the  Rev.  T.  W.  Webb. 

Part  of  an  unpublished  series  of  Drawings  of  neb- 
ulas. A  copy  of  this  is  in  possession  of  the  Royal 
Astronomical  Society. 
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•  ^  ^m^mmm^  ^^  ^mmm^m^ 

Dumb-bell  nebula. 

Seech  i. 

IV 

1 

D'Arr. 

II 

8 

Vogel. 

Vogel.* 

Lam. 

I 

14 
I 

7 
2 

4514 

P.  T.,  83. 

•     XIII 

48 

Trouvelot. 

Seech  i. 

IV 

7 

4520 

Knobel. 

4532 

'¥~T"ii." 

X 

"26" 

P.  T.,  44. 

XIX 

26 

P.  T.,  50. 

XXXVIII 

17 

P.  T.,  61. 

XXXI 

48 

, 

Lass.* 

IX 

85 

Lass.* 

Vogel. 
Seech  i. 

I 

IV 

6 
10 

Smyth. 
D'Arr. 

p.  290 
II 

Spec.  Hart  well. 

8 

H.  C. 

85 

4565 

P.  T.,  83. 

XIII 

48 

4572 

P.  T.,  33. 

XIII 

47 

P.  T.,  44. 

XIX 

47 

P.  T.,  01. 

XXVIII 

34 

Lass.* 

IX 

86 

Lam. 

I 

5 

4594 

Vogel.* 
P.  T.,  61. 

14 
XXX 

86 

4600 

P.  T.,  33. 

XI 

33 

4616 

P.  T.,  83. 

XI 

84 

M.  A.  A. 

VII 

1 

4618 

P.  T.,  33. 

XVI 

82 

M.  A.  A. 

VII 

1 

4627 

P.  T.,  61. 

XXX 

37 

4628 

P.  T.,  83. 

XIII 

44 

P.  T.,  50. 

XXXVIII 

14 

Lass.* 

X 

87 

"■"■""""•  •—  —  ——«• 

Also  figured  in  Proc. 
R.  S.,  vol.  zii,  p. 
269. 

Vogel.* 
D»Arr. 

14 

II 

1 

Secchi. 

IV 

2 

Lam. 

1 

4 

4670 

Knobel. 

4678 

"p7T'r837"" 

""xvi 

"ss" 

P.  T.,  44. 

XVIII 

88 

Knobel. 
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List  of  Figured  Nebulas — Continued. 


o.  a 

Wfn-k  Cited. 

PUUe. 

I^iff. 

UnptibUshed 
drawint/s. 

Remarks, 

4G87 

P.  T.,  33. 

XVI 

90 

Secchi. 

IV 

9  • 

4729 

C.  G.  H. 

IV 

11 

Melbourne. 

47^)0 

C.  G.  H. 

IV 

11 

4731 

0.  G.  H. 

IV 

11 

4733 

C.  G.  H. 

IV 

11 

4734 

P.  T.,  61. 

XXX 

88 

4704 

Vop:el. 

I 

8 

4815 

P.  T.,  61. 

XXX 

39 

Trouvelot. 

4876 

P.  T.,  33. 

XV 

73 

4877 

P.  T.,  33. 

XV 

73 

488C-7 

Vogel.2 

I 

12 

• 

4892 

P.  T.,  33. 

XVI 

68 

P.  T.,  60. 

XXXVI 

4 

D'Arr. 

II 

6 

4950 

P.  T.,  33. 

XIV 

60 

4964 

P.  T.,  33. 

XIII 

45 

• 

P.  T.,  60. 

XXXVIII 

13 

P.  T.,  61. 

XXX 

40 

Lass.  2 

X 

88 

Secchi. 

IV 

4 

Lam. 

I 

3 

4971 

P.  T.,  33. 

XVI 

85 

P.  T.,  61. 

XXX 

41 

6046 

P,  T.,  61.  . 

XXX 

42 
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List  ow  Fiqubsd  Nebuljc — Continued. 


FoIIowiug  are  given  lists  of  photographs  of  clusters  and  double 
stars  which  are  as  yet  unpublished.  These  lists  are  intended  to 
facilitate  comparisons  between  work  done  by  different  observers. 
The  data  were  furnished  by  the  observers  themselves. 

List  of  Photoqbaphs  of  Stab  Gboups  and  Clusters. 

By  Dr.  L.  M.  Kuthsrford. 

The  *'  number  of  stars  "  is  the  number  of  measurable  stars  on  the  pboto- 
graphio  plates,  which  include  a  field  of  about  1°  50^ 


Oentral  Star  of  Group, 

Number  of 
mecuurable  ttar*. 

3  Cvffni  

86 

40 

75 
75 
70 
180 
150 
40 
80 
48 

'50 

65 

100 

60 

80 

10 

88 

48 

24 

90 

12 

56 

8 

7 

10 
11 
7 
4 
7 
8 
86 

A*  ^'J  r>          ——————————————— —  ————i^ 

a  -  20^  88™   \ 

d  =  +  85°  8^   - / 

21  Cygni — 

B.  A.  C.  6986 ^ 

27  Cygni.- 

84  Cyirni 

***             ^'JO                       —————    <B—  — —  — —    •—  —  ——•     —     •————_ 

87  Cygni 

58  Cvcrni 

59  Cvcrni — 

61  Cvcni 

a  —  19»»  88» \ 

(J  =  -f  40°  0' - / 

a  —  19»»  88'»    d  —  -)-  27°    T 

a  — 20^    0«    (J  — --81°  58' 

0  Orionis 

Pfffisepe 

12  Comaj  Berenices -— — — 

V  Cassionia) -- - .......... 

u  CassiobisB ..._.-—-....-- 

B.  A.  C.  80S8 

Perseus    — ..- ..— - .— .— . 

B.  A.  C.  723 

Pleiades - 

40  Eridani 

0  Urs.  Majoris   

B.  A.  C.  4010 

Arcturus  _......._-......--...-—. 

41  Sementis . 

44  Bootis — 

72  Herculis . 

70  Onhiuchi 

20  VulneculsB - - 

54 
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List  of  Fioubed  Nxbulje — Continued. 


List  of  Stab  Clustebs  fhotoqbaphed  at  the  National  Obsxrta- 

TORT  at  CoBDOBA,  AbOENTIME  REPUBLIC.      [1876-6.] 

[Under  the  direction  of  Dr.  B.  A.  Gould.] 

Lac.  1023.  foil,  d  Velorum. 

X  Fomaeis.  Lac.  4145. 

Pleiades.  n.f,  q  CaHnce, 

Lac.  1389.  Lac.  4270. 

e  Orionia.  Lac.  4310. 


C  Lupi. 
Lac.  6612. 
Lac.  6697. 
Dunlop  826. 
Dunlop  860. 


c  O-rionia, 
P.  vi,  233. 
o  Canis  Maj. 
Lac.  2553. 
Lac.  2581. 

Lac.  2638. 
Lac.  2766. 
Lai.  14868. 
d  Puppis. 
c  Puppis. 

Lac.  3134. 
Y  Velorum, 
Lac.  3195. 
r  Puppis. 
0  Velorum, 

Lac.  8466. 


Lac.  4375. 
ta  CarincR. 
6  Carince. 
fj  Carince. 
Lac.  4479. 

Br.  8846. 
X  Carince. 
y  Carince. 
Lac.  4809. 
Lac.  4816. 

Lac.  4821. 
Lac.  5006. 
Lac.  5279. 
K  Cinicis. 
Lac.  5659. 

Lac.  5818. 


22  Scorpii. 
Lac.  7017. 
C  Seorpii. 
Br.  5891. 
Lac.  7088. 

Lac.  7099. 
Lac.  7845. 
Lac.  7882  =  M.  6. 
Lac.  7478  =  M.  7. 
9  Sagitiarii, 

M.  16. 

M.  28. 

Arg.  XJran.  Sag.  11. 

K  TeUseopii. 

Lac.  8857. 

SagitiaHus  2ff^  ^iO^  ]  48<>  60^ 


Unpublished  Dbawings  op  NebuluE,  by  L.  Trouvblot,  Cambbidgk, 

Mass. 


G.  C.    575 

768 

801? 

858 

859 

1179 

1227? 

1541 

1691? 

1719 
1771 


G.  C.  1828 

2318? 

2348? 

2560 

2785? 

2798? 

8142? 

4058? 

4124? 

4127? 
4244 


G.  C.  4841 ? 

4342? 

4358? 

4361 

4878 

4880? 

4400 

4408 

4412? 

4514 
4815 


Note. — Those  ncbulaa  marked  "  ? ''  are  not  finally  identified,  as  the  ob- 
serving telescope  is  unprovided  with  circles.  They  are,  in  all  cases,  very 
near  to  the  place  of  the  nebula  which  is  drawn. 


■V. 

INDEX  TO  SIR  WILLIAM  HERSCHEL'S  CATALOGUES 

OF  NEBULA  AND  CLUSTERS. 

[The  IdentlflcatioDs  rest  on  the  authority  of  Sir  John  Hzbsokbl.] 

Class  I. 

[BRIGHT  NEBULA.] 


HerscTieFs 

Oen.  Cat, 

HerMcheVs 

Oen.  Oat. 

HeracheVn 

Oen.  Oat, 

No. 

No. 

No. 

No. 

No. 

No. 

1 

691 

33 

2734 

66 

1777 

2 

1771 

34 

3615 

67 

2616 

3 

2038 

35 

2806 

68 

3337 

4 

2041 

36 

3095 

69 

3358 

6 

2396 

37 

3096 

70 

3900 

6 

3702 

38 

3075 

71 

4024 

7 

3146 

39 

3227 

72 

2112 

8 

3228 

40 

3383 

73 

2755 

9 

2776 

41 

3254 

74 

2832 

10 

3176 

42 

3430 

75 

2851 

]1 

2758 

43 

31^2 

76 

2881 

12 

2942 

44 

4314 

77 

2972 

13 

2301 

45 

4279 

78 

1909 

14 

3166 

46 

4295 

79 

2024 

15 

3198 

47 

4441 

80 

2182 

16 

3273 

48 

4296 

81 

2178 

17 

2203 

49 

4359 

82 

2566 

18 

2207 

60 

4404 

83 

3043 

19 

2752 

61 

4412 

84 

3249 

20 

2405 

62 

4625 

85 

3441 

21 

2499 

53 

4815 

86 

2104 

22 

2925 

64  ♦ 

214 

87 

2274 

23 

3008 

65 

4892 

88 

2287 

24 

3134 

66 

1861 

89 

2836 

'       25 

3274 

57 

1863 

90 

2855 

26 

2179 

68 

746 

91 

3001 

27 

2229 

60 

1780 

92 

3101 

28^ 

2991 

60 

709 

93 

3300 

28* 

2994 

61 

1904 

94 

2501 

29 

2347 

62 

418 

95 

2804 

30 

2921 

63 

589 

96 

3437 

31 

3075 

64 

604 

97 

3459 

32 

r   8110 

65 

2917 

98 

3637 

*Thlg  Is  not  1 64  of  the  Phil,  TVarw.,  but  a  nebula  stbseqnentlj  inserted  by  Sir 
William  Uebschel. 
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INDEX   CATALOGUE. 


Class  I  — Bbiqht  Nebula — Continued. 


IlfracheVs 

Oen.  Cat. 

Iler8c)ieV» 

Oen.  Cat, 

HcrachePs 

Oen.  Cat. 

JVo. 

^"0. 

No, 

No, 

No, 

No, 

99 

3843 

148 

4097 

199 

2066 

100 

342 

149 

4293 

200 

1713 

101 

470 

150 

4331 

201 

2245 

102 

574 

151 

307 

202 

2604 

103 

r4585 
\4v386 

152 

487 

203 

2597 

153 

536 

204 

1684 

104 

4933 

154 

549 

205 

1823 

105 

481 

155 

778 

206 

2708 

106 

692 

156 

675 

207 

2711 

107 

752 

157 

396 

208 

2761 

108 

263 

158 

866 

L09 

2811 

109 

645 

159 

158 

210 

2910 

110 

4998 

160 

3092 

211 

3305 

111 

5000 

161 

3012 

212 

3011 

112 

463 

162 

3342 

213 

3002 

113 

1811 

163 

2008 

214 

3783 

114 

1896 

164 

2145 

215 

4058 

115 

1944 

165 

2756 

216 

1781 

116 

2216 

166 

2924 

217 

853 

117 

2217 

167 

1778 

218 

1548 

118 

f  2288 
\2236? 

168 

2U52 

219 

2404 

l(i9 

2750 

220 

2317 

119 

3103 

170 

3645 

221 

2443 

120 

25.54 

171 

3984 

222   • 

2447 

121 

2663 

172 

2238 

223 

2060 

122 

888 

173 

2600 

224 

2707 

123 

2915 

174 

2687 

225 

2717 

124 

3122 

175 

2796 

226 

2379 

125 

3125 

176 

3189 

227 

2476 

126 

3987 

177 

3190 

228 

2564 

127 

4026 

178 

3151 

229 

2fiS7 

128 

4045 

179 

8152 

230 

3749 

129 

3229 

180 

8652. 

281 

3782 

180 

3397 

181 

3723 

232 

3704 

181 

2411 

182 

3964 

283 

2248 

182 

1885 

183 

3990 

284 

3048 

133 

3262 

184 

3977 

285 

3856 

184 

3292 

185 

3899 

236 

3897 

185 

3293 

186 

3574 

237 

3934 

136 

3294 

187 

3716 

238 

3715 

137 

1837 

188 

3942 

239 

3720 

188 

8477 

189 

398.3 

240 

3726 

189 

2878 

190 

3731 

241 

2371 

140 

3243 

191 

8780 

242 

1711 

141 

3811 

192 

4627 

243 

3315 

142 

SIU7 

193 

886 

244 

2369 

143 

S-TjO 

194 

2418 

245 

2387 

144 

3846 

195 

2723 

246 

2421 

145 

3.S.J0 

196 

2745 

247 

2425 

140 

88)1 

197 

3041 

248 

2560 

147 

4275 

198 

3042 

249 

1750 

NEBULiS,  CLUSTERS,  £T0. 
Class  I. — Bright  NKBULiE — Continued. 
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Herschel  i 

Oen,  Ont, 

HerschePs 

Oen.  Oat. 

JleracheVs 

Gen.  Cat. 

No. 

No. 

No. 

No. 

No. 

No. 

250 

1765 

263 

2738 

276 

2888 

251 

i>602 

264 

2835 

277 

2948 

252 

2072 

265 

2051 

278 

2742 

253 

2668 

206 

2073 

279 

2737 

254 

3142 

267 

2245 

280 

4236 

25-5 

3G62 

268 

2257 

281 

361 

2.36 

3071 

269 

2275 

282 

1906 

257 

714 

270 

2360 

283 

2081 

258 

793 

271 

2302 

284 

2218 

2-59 

2586 

272 

2170 

285 

1905 

260 

1848 

273 

3127 

286 

1982 

261 

1137 

274 

3181 

287 

2452 

262 

2420 

275 

2868 

288 

1691 

Class  II. 

[FAINT  NEBULA.] 


1 

4739 

31 

3130 

60 

2734 

2 

4900 

32 

2388   ' 

61 

2871 

3 

78 

33 

2386 

62 

2875 

4 

.351 

34 

2971 

63 

2885 

6 

581 

as 

3009 

64 

2929 

6 

673 

36 

3045 

65 

2987 

7 

860 

37 

3076 

66 

3052 

8 

858 

38 

3169 

67 

3077 

9 

859 

39 

.  3196 

68 

3105 

10 

6039 

40 

■   1869 

69 

3141 

11 

2S24 

41 

2211 

70 

3171 

12 

3184 

42 

2315 

71 

3193 

13 

2434 

•43 

2034 

72 

3225 

14 

2730 

44 

2058 

73 

3256 

15 

3118 

45 

2061 

74 

3274 

16 

2258 

46 

r2149 
\  2150  ? 

75 

3278 

17 

2821 

76 

4122 

18 

3020 

47 

2243 

77 

2175 

19 

3147 

48 

1707 

78 

2193 

20 

3174 

49 

2352 

79 

3927 

21 

3302 

50 

2358 

80 

1704 

22 

3506 

51 

2359 

81 

2195 

23 

2978 

52 

2376 

82 

2254 

24 

3285 

63 

2399  • 

83 

2757 

25 

3539 

51 

2427 

84 

2894 

26 

3004 

65 

2957 

85 

2891 

27 

3923 

66 

3003 

86 

2903 

28  . 

2088 

57 

1839 

87 

/  2943  ? 
1 2951 

29 

2089 

68 

1840 

30 

^0<j^ 

69 

1975 

88 

2966 
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GLA.8S  II. — Faint  Nsbuljs — Continued. 


HeraeheVa 

Oen,  CaU 

HcrscheVs 

Oen,  OaL 

HertcheVt 

&en.  Oat, 

No, 

No, 

No. 

No, 

No, 

No. 

89 

2981 

140 

2847 

191 

3377 

90 

3003 

141 

2893 

192 

4055 

91 

3038 

142 

2899 

193 

3480 

92 

3053 

143 

2904 

194 

3838 

93 

3067 

144 

2926 

195 

4269 

94 

3084 

145 

2982 

196 

3954 

95 

3240 

146 

2986 

197 

4374 

96 

4116 

147 

3082 

198 

4371 

97 

4139 

148 

3148 

199 

4357 

98 

1956 

149 

3157 

200 

4364 

99 

2201 

150 

3910 

201 

4381> 

100 

2273 

151 

4178 

202 

4527 

101 

2276 

152 

2428 

203 

4032 

102 

2350 

153 

2507 

204 

4407 

103 

2488 

154 

2510 

205 

4414 

104 

2541 

155 

2979 

206 

4607 

105 

2708 

156 

2999 

207 

4760 

106 

2783 

157 

3019 

208 

J  5003  ? 
15004 

107 

2799 

158 

3068 

108 

2802 

159 

2419 

209 

111 

109 

2814 

160 

2423 

210 

176 

110 

2845 

161 

2490 

211 

660 

111 

2874 

162 

2621 

212 

4883 

112 

2877 

163 

2787 

213 

5011 

113 

2977 

164 

2794 

214 

167 

114 

3030 

165 

2795 

215 

202 

115 

3025 

166 

2848 

216 

203 

116 

3029 

167 

2955 

217 

206 

117 

3026 

168 

2956 

218 

212 

118 

3050 

169 

•   2974 

219 

221 

119 

3084 

170 

2983 

220 

222 

120 

3093 

171 

2984 

221 

442 

121 

3010 

172 

2988. 

222 

455 

122 

3013 

173 

2993 

223 

469 

123 

3028 

174 

3013 

224 

218 

124 

3031 

175 

3081 

225 

526 

12.5 

3173 

176 

3171 

226 

4971 

120 

3187 

177 

aSG9 

ooj 

5049 

127 

3192 

178 

4111 

228 

399 

128 

3219 

179 

4112 

229 

402 

129 

3450 

180 

•3005 

230 

6020 

130 

4105 

181 

3214 

231 

5022 

131 

2231 

182 

3221 

232 

6038 

132 

2626 

183 

3131 

233 

4821 

133 

2777 

184 

3140 

234 

4824 

134 

2791 

185 

3421 

235 

4919 

135 

2805 

186 

3287 

236 

4928 

136 

2813 

187 

3297 

237  . 

554? 

137 

2812 

188 

3390 

238 

571 

138 

2943 

189 

3418 

239 

634? 

139 

2842 

190 

3373 

240 

5046 

NEBULA,  OLnSTEOS,  ETC. 
Class  II.— Faint  Nibolx — ContiDucd. 


Beneheft 

Oen.0af. 

Hmehtrt 

am.oa. 

UrrKheCt 

Oen-OU. 

So. 

A'o. 

No. 

No. 

241 

29 

292 

1043 

343 

3099 

242 

4973 

293 

1!}H2 

344 

3260 

213 

29 

284 

■am 

345 

3298 

244 

4991 

295 

2658 

346 

3324 

245 

125 

296 

2C01 

347 

2107 

240 

S16 

297 

31)14 

348 

2168 

247 

4734 

208 

32)1 

349 

2433 

248 

4790 

299 

3338 

350 

2437 

249 

4880 

300 

3355 

S51 

2448 

250 

4939 

301 

34^ 

352 

2473 

251 

4879 

302 

1596 

353 

276-5 

293 

303 

1040 

354 

2803 

253 

390 

301 

1477 

355 

3006 

251 

620 

305 

2(111 

350 

3440 

255 

6005 

300 

3060 

357 

3903 

258 

6006 

307 

3073 

358 

2131 

257 

47 

303 

3085 

359 

2134 

258 

651 

309 

3751) 

360 

2204 

259 

1653 

310 

37ol 

301 

2220 

200 

1872 

311 

1013 

362 

2227 

261 

4705 

312 

3-182 

303 

2230 

734 

313 

3491 

304 

2251 

743 

314 

3527 

305 

220) 

204 

1335 

815 

1060 

366 

22ft-. 

265 

1384 

316 

1519 

3B7 

2439 

266 

1674 

317 

1.J20 

308 

2M9 

267 

759 

318 

1070 

369 

2665 

1981 

319 

1076 

370 

2710 

209 

2341 

320 

2001 

371 

2743 

270 

430 

321 

2744 

372 

2771 

271 

448 

322 

:^.J5 

373 

2781 

272 

449 

323 

;ij.53 

374 

2790 

273 

001 

324 

2887 

375 

2800 

274 

620 

325 

3074 

378 

28.54 

275 

1U98 

326 

3207 

377 

2859 

276 

2675 

327 

3495 

378 

2882 

277 

2096 

328 

3524 

379 

2031 

278 

651 

329 

3S01 

380 

Sim 

279 

8a5 

330 

3014 

381 

3222 

280 

1721 

331 

3875 

382 

3303 

281 

1730 

333 

4031 

383 

3314 

282 

303 

333 

1309 

384 

S3I9 

£83 

377 

334 

1971 

385 

3:a8 

.i84 

m-z 

335 

380 

3333 

285 

647 

336 

2208 

387 

3331 

286 

654 

337 

2325 

3>8 

3344 

6.S8 

■im 

■j:m 

389 

3347 

288 

738 

3;i9 

2420 

390 

33^33 

289 

1096 

340 

2487 

381 

3351 

290 

726 

341 

302 

3301 

JDl 

702 

342 

2575 

393 

330S 

96 


INDEX  CATALOGUE. 


Class  II. — Faint  Nebuljs — Continued. 


HertcheVa 

Otn  Cat. 

Her  ache  V» 

Qen.  CaU 

IleracheVa 

Oen    CaU 

No. 

No. 

No. 

No. 

No. 

No. 

394 

3369 

445 

130 

496 

2823 

395 

3385 

446 

154 

497 

2989 

39« 

3391 

447 

239 

498 

3020 

397 

3396 

448 

322 

499 

3040 

398 

3400 

449 

823 

600 

3080 

399 

4113 

450 

4876 

601 

406 

400 

4090 

451 

4877 

602 

636 

401 

4106 

452 

107 

603 

643 

402 

4180 

453 

4851 

604 

648 

403 

2603 

454 

4925 

606 

1796 

404 

2664 

455 

758 

606 

1865 

405 

2762 

456 

760 

607 

2291 

406 

2901 

4.57 

908 

608 

2665 

407 

3104 

4.38 

773 

609 

2679 

408 

2)63 

459 

777 

510 

3461 

409 

2784 

460 

781 

611 

3465 

410 

3083 

461 

304 

512 

3469 

411 

3154 

462 

315 

613 

3473 

412 

3242 

463 

326 

614 

877 

413 

3395 

464 

836 

615 

886 

414 

3444 

465 

606 

616 

943 

415 

3692 

466 

605 

617 

3361 

416 

3754 

467 

4921 

618 

2817 

417 

3756 

468 

6029 

519 

2819 

418 

382(J 

469 

4792 

520 

1763 

419 

3833 

470 

624 

621 

2361 

420 

3880 

471 

69 

622 

887 

421 

3917 

472 

141 

623 

895 

422 

3933 

473 

353 

624 

876 

423 

3948 

474 

615 

625 

890 

424 

3687 

475 

644 

626 

900 

425 

4135 

476 

4807 

627 

920 

426 

4601 

477 

4833 

528 

924 

427 

4605 

478 

74 

629 

1739 

428 

4808 

479 

95 

630 

2941 

429 

4906 

480 

114 

631 

3032 

430 

4909 

481 

404 

6:^2 

3164 

431 

4932 

482 

495 

633 

3655 

432 

4997 

483 

497 

634 

3704 

433 

185 

484 

498 

635 

3283 

434 

190 

485 

499 

636 

3330 

4:i5 

474 

486 

604 

637 

3432 

436 

518 

487 

647 

538 

3985 

437 

520 

488 

586 

639 

4021 

438 

529 

489 

543 

540 

4033 

439 

4936 

490 

1768 

641 

4039 

440 

4940 

491 

1899 

542 

4038 

441 

494(J 

492 

1973 

643 

4047 

442 

48,31 

493 

2232 

644 

4050 

443 

4S49 

494 

22;i5 

645 

4061 

444 

122 

495 

1864 

646 

1845 

HEBULi,  CLUSTEE3,  ETC. 
Claab  II.— Faint  NKnnLJt— Continued. 


ScrirlmC, 

Gm   Cat 

ncTKhtr, 

Gen.  Cat. 

Iler^hiV, 

Gen    Cot. 

"tfa.'  ' 

So. 

Xo. 

A-o. 

547 

1347 

507 

772 

643 

3051 

543 

2730 

508 

4334 

040 

3050 

540 

3318 

609 

4746 

630 

4(177 

650 

2383 

000 

4ftJ0 

0--.1 

4104 

551 

2384 

001 

613 

653 

4304 

653 

2440 

002 

GI6 

653 

3-J20 

653 

2557 

003 

674 

651 

4110 

554 

I'll  3 

604 

4ti3 

6.'>,5 

4126 

655 

1854 

605 

494 

656 

4129 

5.56 

1833 

000 

4708 

6.57 

4147 

557 

17:i6 

607 

637 

6.-.8 

1718 

553 

8101 

608 

Qll 

riO 

3159 

559 

3383 

009 

136 

000 

3100 

5G0 

3299 

010 

301 

001 

3188 

601 

3381 

611 

305- 

602 

3333 

603 

2441 

012 

403 

603 

3403 

503 

8320 

613 

506 

604 

3452 

504 

1774 

014 

1110 

005 

3505 

5«5 

•i-uss 

615 

1448 

606 

3520 

^B 

3487 

610 

15U3 

067 

3537 

507 

3503 

017 

410 

008 

3(U4 

603 

28537 

618 

414 

660 

609 

28-J7? 

619 

037 

070 

3083 

670 

2SG2J 

63(1 

635 

071 

3701 

571 

fSaSG? 
1,3805? 

621 

145 

673 

3713 

632 

238 

673 

3370 

573 

a<76 

623 

2609 

074 

573 

28.J7 

034 

1914 

075 

8952 

574 

3020 

soil 

670 

4003 

575 

8050 

030 

2-155 

077 

4010 

57B 

3000 

627 

1034 

078 

4071 

577 

3l;i8 

628 

2886 

670 

3565 

578 

3331 

039 

3036 

080 

3560 

570 

3S45 

630 

3017 

681 

3047 

bm 

3903 

031 

3050 

082 

3071 

581 

8001 

632 

3133 

033 

4013 

682 

3H40 

033 

502 

684 

4057 

533 

4145 

031 

164(1 

0S5 

3G75 

684 

4346 

035 

2401 

080 

3680 

6S5 

4050 

030 

3135 

087 

3800 

580 

4333 

037 

344-5 

083 

30.}a 

587 

433) 

633 

3630 

089 

3576 

683 

391 

ei9 

2630 

OfH) 

4203 

580 

307 

640 

2035 

001 

3701 

6!K1 

4884 

641 

2173 

003 

3780 

591 

7 

643 

27(10 

003 

3700 

503 

570 

613 

310.5 

004 

3870 

503 

747 

641 

3341 

005 

3920 

504 

774 

615 

3365 

000 

3931 

605 

4738 

046 

S5U 

607 

3080 

603 

436 

647 

4305 

008 

3718 

98 


INDEX  CATALOGUE. 


Class  II.— Faint  Nebuljc — Continued. 


IIer9cheV9 

Oen.  Cat. 

IlemcheVt 

Oen,  CaU 

IlerxcheVa 

Gen,  CaL 

No. 

No, 

No. 

No. 

No 

No, 

699 

3740 

750 

3011 

799 

3758 

700 

3953 

751 

40^51 

800 

3784 

701 

4231 

752 

4052 

801 

3795 

702 

4850 

753 

4218 

802 

2754 

703 

145 

754 

3854 

803 

2764 

704 

C38 

755 

4062 

804 

2853 

705 

4827 

756 

/  402.5 
\4029? 

805 

2866 

706 

4907 

806 

2897 

707 

90 

757 

4064 

807 

3925 

708 

1788 

758 

4082 

808 

3940 

709 

2353 

759 

4087 

809 

3991 

710 

3663 

760 

4085 

810 

4185 

711 

3665 

761 

4114 

811 

4192 

712 

3674 

762 

4115 

812 

4291 

713 

3688 

763 

4074 

813 

2782 

714 

3693 

764 

4128 

814 

3255 

715 

3694 

765 

4130 

815 

3424 

710 

3710 

766 

4131 

816 

3462 

717 

1924 

767 

4292 

817 

3617 

718 

2225 

768 

847 

818 

4065 

719 

1633 

769 

1496 

819 

2330 

720 

2069 

770 

2424 

820 

1529 

721 

2072 

771 

3054 

821 

1546 

722 

2074 

772 

3161 

822 

1554 

723 

2556 

773 

3162 

823 

1720 

724 

2624 

774 

3202 

824 

2.583 

72.5 

2657 

775 

2394 

825 

2^587 

720 

1626 

776 

3036 

826 

3512 

727 

1689 

777 

3316 

827 

3752 

728 

2339 

778 

3350 

828 

1759 

729 

2363 

779 

3371 

829 

2408 

730 

2445 

780 

3492 

830 

2494 

731 

2471 

781 

2692 

asi 

2520 

732 

2477 

782 

2397 

832 

2561 

733 

2f>52 

783 

2454 

833 

2612 

734 

1486 

784 

2461 

834 

1742 

735 

14S9 

7.St5 

2555 

835 

1957 

730 

1407 

786 

2576 

836 

2444 

737 

2498 

787 

2.578 

837 

2465 

738 

2559 

788 

2.584 

838 

2472 

739 

2562 

789 

2618 

839 

2485 

740 

2590 

790 

2619 

840 

2627 

741 

2676 

791 

2634 

841 

3590 

742 

2834 

792 

2770 

842 

3592 

743 

2945 

793 

2792 

843 

3709 

744 

3150 

794 1 

3177 

844 

3714 

745 

2166 

794  » 

3179 

84^5 

2407 

740 

3448 

795 

3216 

846 

2839 

747 

2749 

796 

3224 

847 

2895 

748 

2807 

797 

3578 

848 

2998 

749 

2950 

793 

3639 

849 

3069 

NEBULA,  CLUSTERS,  ETC. 
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Glass  II. — Faint  Nkbuljc — Continued. 


HeracheVa 

Gen.  CaL 

UerscheV  a 

Gen.  Oat. 

HeracheVa 

Gen.  Oat. 

No. 

No, 

No. 

No. 

No. 

No. 

850 

3089 

870 

2117 

890 

3799 

851 

5024 

871 

2125 

891 

3913 

852 

764 

872 

2215 

892 

3921 

853 

14 

873 

4158 

893 

3932 

854 

62 

874 

4102 

894 

3937 

855 

66 

875 

4208 

895 

3624 

856 

98 

876 

3800 

896 

3625 

857 

97 

877 

3809 

897 

4761 

858 

104 

878 

4.513 

898 

2004 

859 

412 

879 

2;^72 

899 

3672 

860 

101 

880 

2395 

900 

660 

861 

1482 

881 

2547 

901 

4308 

862 

1491 

882 

2087 

902 

4383 

863 

143 

883 

2098 

903 

1970 

864 

2570 

884 

2299 

904 

2302 

865 

2720 

885 

2375 

905 

2460 

866 

2721 

886 

2415 

906 

4109 

867 

2788 

887 

2242 

907 

4417 

868 

1797 

888 

2265 

908 

1690 

869 

1798 

889 

3712 

909 

1972 

Class  III. 

[VERY  FAINT  NEBULiE.] 


1 

iia5?? 

23 

2303 

45 

3.560 

2 

611 

24 

1990 

46 

a561 

3 

2662 

25 

2047 

47 

3825 

4 

1884 

26 

3078 

48 

3988 

5 

2177 

27 

2356 

49 

1688 

6 

3228 

28 

2423 

50 

1696 

7 

1018 

29 

2469 

51 

1942 

8 

18.57 

30 

2493 

52 

194.5 

9 

3.582 

31 

2908 

53 

2026 

10 

3.583 

32 

3798 

54 

2147 

11 

3746 

33 

4157 

55 

2148 

12 

3849 

34 

1912 

56 

3744 

13 

3117 

35 

2;531 

57 

3759 

14 

3889 

36 

2534 

68 

3780 

15 

2389 

37 

2691 

59 

3791 

16 

2:^91 

38 

2923 

60 

1752 

17 

2970 

39 

2967 

61 

1773 

18 

3055 

40 

3033 

62 

1786 

19 

1540 

41 

3039 

63 

1787 

20 

2240 

42 

3046 

64 

1825 

21 

2277 

43 

3143 

65 

2014 

22 

2289 

44 

3180 

66 

2153 

IKDEZ   CATALOQUE. 

Clash  III.— V key  Faint  Nkbuls— ConUoned. 


nertrhen 

Om.CaL 

HirtcM; 

Can-Cnt 

Heridttft 

On.  CaL 

Jfo. 

Xo. 

Xo. 

Ko. 

67 

22G7 

118 

8488 

160 

207 

68 

;;736 

119 

3510 

170 

319 

60 

31K>1 

120 

3U73 

171 

325 

70 

327T 

121 

8SC4 

173 

32S 

7X 

3j<i2 

122 

38U0 

178 

329 

72 

8616 

123 

4262 

174 

382 

73 

4152 

124 

4260 

176 

401 

74 

4167 

125 

8732 

176 

443 

75 

2282 

126 

3908 

177 

643 

76 

2;i06 

127 

3955 

178 

631 

77 

2681) 

128 

8958 

179 

416 

78 

3065 

120 

4000 

180 

4809 

79 

2323 

130 

4002 

181 

4913 

80 

2448 

131 

401S 

182 

4026 

81 

2474 

132 

S901 

183 

25 

3272 

133 

8082 

184 

4800 

83 

3348 

Mi 

8818 

185 

4923 

64 

85:3 

135 

38113 

186 

4930 

85 

35!)6 

136 

3877 

187 

4981 

SO 

3595 

137 

43(S 

4984 

87 

3507 

138 

4076 

160 

4909 

83 

2234 

130 

4081 

100 

6057 

SO 

2328 

140 

4161 

101 

189 

80 

25S0 

141 

4-^73 

192 

410 

Dl 

2833 

142 

45M2 

193 

4.i3 

92 

2872 

143 

4444 

194 

667 

93 

2873 

144 

4536 

195 

es4 

94 

29(17 

145 

4653 

IM 

701 

05 

20()o 

146 

4996 

107 

700 

90 

£906 

147 

9 

198 

671 

97 

2022 

148 

53 

199 

628 

98 

3126 

140 

124 

200 

109 

90 

3584 

150 

555 

201 

513 

100 

3H05 

151 

484 

202 

4890 

101 

3608 

152 

672 

203 

4S08 

102 

2517 

153 

149 

204 

135 

103 

2544 

154 

£30 

205 

258 

104 

MJ2 

155 

220 

206 

267 

lOS 

3130 

156 

272 

207 

478 

lOfl 

3201 

157 

278 

208 

483 

107 

2187 

158 

2b9 

200 

4646 

108 

2237 

ISO 

294 

210 

4S86 

109 

24SI 

160 

295 

211 

4887 

110 

3S57 

161 

568 

212 

4961 

in 

2310 

594 

213 

4080 

112 

2417 

163 

598 

214 

466 

113 

2.J77 

104 

653 

215 

471 

114 

2080 

165 

4741 

216 

484-3 

115 

3538 

103 

4823 

217 

4346 

IIB 

4IK3T 

167 

209 

218 

49.53 

117 

3435 

168 

3U1 

210 

4^08 

HEBUL^,  CLUSTERS,  ETC. 
Class  III.— TsaT  Faimt  Hebul a— Continued. 


UtrteheVi 

Oen.Cal. 

IlrrKt-sV, 

Ocn.Cai. 

Ba-iehtri 

»„.™ 

JVo. 

m.    • 

"ivo.'  ' 

Jfo. 

231 

4903 

270 

1287 

321 

£503 

2:;i 

4020 

271 

1452 

322 

2801 

2-^ 

4922 

27:i 

1902 

323 

2841 

223 

80 

273 

1970 

324 

2649 

223 

83?T 

274 

2628 

325 

2043 

221 

&.3o 

275 

1761 

326 

2716 

225 

13'il 

270 

1860 

327 

27£3 

228 

4900 

277 

lOlS 

3201 

227 

493 

278 

1919 

Siffl 

3104 

228 

585 

279 

SCOT 

330 

2080 

220 

587 

£S0 

3250 

331 

2129 

231) 

488S 

281 

3270 

332 

2268 

231 

50i5 

232 

3483 

333 

2384 

2.S2 

5028 

283 

3938 

334 

2388 

233 

5028 

284 

2504 

335 

2382 

234 

1682 

2H5 

3703 

338 

2393 

235 

1080 

286 

3777 

337 

2109 

230 

1762 

■     2M7 

3786 

339 

2497 

237 

4811 

28y 

1043 

339 

2502 

238 

4924 

289 

1911 

340 

aio 

239 

540 

290 

2G10 

341 

240 

1182 

201 

1750 

342 

2805 

241 

1271 

292 

1805 

343 

2629 

242 

1790 

293 

1974 

344 

2843 

243 

4871 

294 

1709 

345 

2844 

244 

113 

295 

1779 

346 

.3416 

24S 

B4II 

298 

178.) 

347 

3844 

248 

724 

207 

13.'>6 

348 

20U4 

247 

740 

298 

1873 

349 

2123 

248 

7G5 

200 

2850 

350 

2304 

249 

771 

SOU 

2801 

151 

2310 

250 

203 

301 

3044 

352 

2.120 

2.51 

269 

803 

3003 

353 

2440 

252 

276 

3113 

3401 

354 

2645  7 

253 

303 

S(t4 

3405 

.^55 

2704 

254 

1058 

305 

3436 

350 

2740 

255 

2028 

306 

3475 

3.J7 

2741 

258 

1041 

307 

3476 

358 

2709 

257 

1675 

308 

3481 

359 

2772 

258 

2700 

309 

3484 

360 

2773 

259 

310 

3930 

361 

2954 

260 

5O0 

311 

4023 

362 

3027 

281 

646 

312 

4037 

363 

3354 

282 

052 

313 

4148 

364 

3372 

753 

314 

4174 

365 

3419 

264 

1740 

315 

1895 

366 

3433 

285 

441 

316 

2111 

367 

3458 

280 

440 

317 

2178 

383 

3514 

287 

318 

2190 

389 

3818 

208 

998 

319 

3888 

370 

3628 

209 

1196 

320 

'MW 

371 

4143 

102 


INDEX   CATALOGUE. 


Clabs  III. — Very  Faikf  Nebula — Continued. 


HeraeheVa 

Oen.  Cat, 

HeraeheVa 

Oen.  Oat, 

HeraeheVa 

Gen.  Cat, 

No, 

No, 

No. 

No, 

No. 

No. 

372 

2551 

423 

3668 

474 

641 

373 

3998 

424 

3246 

475 

683 

374 

4092 

425 

3603 

476 

79 

375 

2495 

426 

4975 

477 

160 

376 

2506 

427 

5010 

478 

1996 

377 

2527 

428 

30 

479 

1578 

378 

2-533 

429 

156 

480 

2829 

379 

2589 

430 

155 

481 

2913 

380 

2.599 

431 

344 

482 

2973 

381 

2608 

432 

354 

483 

3018 

382 

2710 

433 

475 

484 

3037 

383 

2713 

434 

570 

485 

129 

384 

2714 

435 

4938 

486 

623 

385 

2537 

436 

5047 

487 

725 

386 

2535 

437 

5013 

488 

1829 

387 

2.543 

438 

4965 

489 

3279 

388 

2552 

439 

159 

490 

837 

389 

2596 

440 

254 

491 

2674 

390 

2678 

441 

332 

492 

2976 

391 

2694 

442 

333 

493 

3090 

392 

2693 

443 

661 

494 

3176 

393 

2697 

444 

690 

495 

•3123 

394 

2699 

445 

704 

496 

3259 

395 

2701 

446 

727 

497 

2241 

396 

2702 

447 

1130 

498 

2279 

397 

2797 

448 

1308 

499 

812 

398 

3215 

449 

611 

500 

997 

399 

2766 

450 

615 

501 

911 

400 

2712 

451 

745 

502 

915 

401 

3423 

452 

4718 

603 

955 

402 

3533 

453 

981 

504 

3129 

403 

a534 

454 

366 

605 

3619 

404 

3540 

455 

602 

606 

3696 

405 

3545 

456 

19 

607 

3579 

406 

3577 

457 

510 

608 

3978 

407 

3598 

458 

4780 

609 

3137 

408 

3001 

459 

408 

610 

1308 

409 

3610 

460 

435 

611 

4042 

410 

3630 

461 

10 

612 

1617 

411 

3735 

462 

608 

513 

1870 

412 

3737 

463 

151 

614 

3232 

413 

3757 

464 

4.59 

515 

3260 

414 

3822 

465 

4870 

516 

3284 

415 

3852 

466 

6036 

617 

3289 

416 

3859 

467 

76 

618 

2023 

417 

3860 

468 

465 

619 

1887 

418 

3865 

469 

630 

620 

1838 

419 

3884 

470 

4904 

621 

1907 

420 

3938 

471 

368 

622 

2228 

421 

3664 

472 

562 

623 

3212 

422 

3915 

473 

4952 

624 

3230 

KBBDL£,  CLUSTERS,  ETC. 
Class  III.— Vbrt  Paint  NjiiiuLfi— Continued. 


SencheTi 

am.  Oat. 

HfTKher, 

Oen.  Cat. 

JfenreJufCi 

am.  Cat. 

Ifo. 

"«.. 

So. 

™. 

No. 

625 

3282 

676 

4868 

627 

1820 

fise 

3295 

577 

268 

628 

1826 

527 

1000 

678 

646 

620 

1831 

528 

1908 

579 

4D80 

630 

1832 

SI'S 

2^46 

680 

623 

631 

2007 

230 

2402 

681 

670 

632 

2263 

531 

2406 

6S2 

607 

633 

3408 

532 

2429 

583 

472 

634 

4119 

633 

27J6 

584 

690 

6*5 

Av^a 

534 

2774 

6*5 

872 

636 

4137 

535 

2846 

686 

873 

637 

4160 

536 

3244 

687 

651 

638 

4106 

63T 

3297 

638 

693 

639 

4108 

538 

3301 

589 

903 

640 

4213 

530 

3499 

690 

IIGO 

641 

4214 

540 

1737 

591 

656 

642 

3507 

541 

1891 

692 

234 

643 

3.581 

642 

1078 

593 

237 

644 

3814 

543 

3218 

694 

281 

645 

3011 

544 

3280 

69,5 

100 

646 

4161 

545 

3449 

596 

1085 

647 

1700 

646 

3721 

597 

1875 

(143 

2018 

547 

3725 

698 

2292 

049 

3454 

648 

3304 

599 

16U1 

&J0 

8501 

649 

3677 

600 

I9G3 

651 

a'>48 

650 

3070 

601 

1068 

a52 

3.568 

651 

3836 

002 

3113 

&53 

3753 

552 

3839 

603 

3167 

654 

3422 

653 

4104 

604 

501 

65.5 

3435 

SH 

4004 

605 

1614 

656 

3587 

555 

4377 

606 

1642 

G-yi 

39T9 

658 

313 

607 

1045 

6,58 

3980 

657 

669 

608 

1751 

&j9 

4069 

55S 

4896 

600 

2482 

660 

4078 

559 

733 

610 

661 

4098 

660 

327 

611 

3248 

602 

3186 

561 

400 

612 

2007 

063 

3200 

662 

422 

613 

3332 

664 

3220 

563 

427 

614 

3102 

605 

3680 

564 

420 

615 

2154 

666 

3728 

505 

421 

616 

2591 

667 

3736 

566 

481 

617 

2659 

.    068 

3372 

567 

496 

018 

3286 

069 

3447 

668 

601 

619 

aw7 

670 

3108 

569 

7S6 

620 

3612 

671 

3068 

570 

533 

021 

3669 

672 

35.59 

671 

637 

622 

4156 

673 

;W23 

572 

665 

623 

4182 

674 

3S04 

673 

666 

624 

4188 

675 

3965 

674 

680 

625 

1729 

076 

3812 

675 

687 

026 

1758 

677 

3890 

104 


INDEX   CATALOGUE. 


Class  III.— Very  Faint  Nebuljb — Continued. 


IleraeheVa 

Qen,  Cat. 

HeracheVa 

No. 

No, 

No. 

678 

4015 

729 

679 

4019 

730 

680 

4201 

731 

681 

3058 

732 

682 

3700 

733 

683 

3739 

734 

684 

3741 

735 

685 

3810 

736 

686 

3981 

737 

687 

3992 

738 

688 

4177 

739 

689 

4257 

740 

690 

3994 

741 

691 

4012 

742 

692 

4728 

743 

693 

4737 

744 

694 

718 

745 

6^5 

531 

746 

696 

4706 

747 

697 

2779 

748 

698 

3aS3 

749 

699 

3695 

750 

700 

2165 

751 

701 

2199 

752 

702 

2837 

753 

703 

1528 

754 

704 

2060 

75.5 

705 

2209 

756 

706 

2349 

757 

707 

2()31 

758 

708 

2729 

759 

709 

1607 

760 

710 

1631 

761 

711 

1639 

762 

712 

1714 

763 

713 

1836 

764 

714 

1833 

765 

715 

2.571 

766 

716 

2.385 

767 

717 

2715 

768 

718 

2808 

769 

719 

2827   . 

770 

720 

2828 

771 

721 

3261 

772 

722 

3236 

773 

723 

2334 

774 

724 

3494 

775 

72.5 

2830 

776 

726 

2864 

777 

727 

4247 

778 

728 

4267 

779 

Gen.  Oat. 
No, 


2953 
4222 
3827 
3831 
3867 
8871 
4248 
4063 
4080 
4134 
4149 
4190 
4328 
4462 
4487 
4507 
4866 
1501 
1167 
1515 
1795 
1604 
1897 
1625 
1657 
2706 
2963 
2964 
3070 
3345 
3346 
3374 
3384 
3788 
3886 
3014 
3408 
3428 
2146 
2398 
2592 
2348 
2450 
2453 
2483 
2509 
2513 
2532 
2778 
3206 
3403 


IleracheCa 
No. 


780 
781 
782 
783 
784 
785 
786 

787 
788 

789 

790 
791 
792 
793 
794 
795 
796 
797 
798 
799 
800 
801 
802 
803 
804 
8a5 
806 
807 
808 
809 
810 
811 
812 
813 
814 
815 
816 
817 
818 
819 
820 
821 
822 
823 
824 
825 
826 
827 


Chn.  Cat, 
No. 


{ 
{ 
{ 


3414 

3410 

3411 

3406 

3553 

3649 

3707 

3766 

3760? 

3778 

3773? 

3774? 

3779 

3787 

3793 

2219 

2283 

2682 

2746 

2789 

2793 

2860 

2914 

2918 

2920 

3091 

3622 

3820 

3829 

4006 

3094 

3509 

3711 

3738  • 

4028 

4171 

4210 

2747 

3235 

3306 

3326 

3376 

3431 

3440 

3552 

3599 

3609 

2281 

1754 

1776 

1822 


NEBULA,  CLDSTEKS,  ETC. 
Class  III.— VKnr  Vmut  Nkuul^— CoDlinuod, 


Jl-r^M, 

Cm.  Cta/. 

Uf.«cAer. 

Crn.  (oi. 

Beroi-hre, 

OenOot 

.\o. 

.Vo- 

.v„. 

^Va. 

No. 

828 

iSo3 

878 

1790 

923 

3C00 

S-'O 

ImS 

879 

2047 

929 

3G78 

830 

1-.U1 

8S0 

3107 

030 

4723 

ail 

1710 

881 

2213 

031 

4707 

S3i 

1789 

882 

3929 

032 

4775 

m-i 

2,'>:iD 

fi83 

41a) 

933 

4778 

834 

aooi 

884 

4108 

934 

1984 

»35 

38L-U 

885 

Sim 

0:15 

2451 

838 

l.)0O 

49^a 

930 

4IH1U 

837 

luuu 

887 

4tMa 

!I37 

3409 

8:{3 

100(1 

888 

4170 

933 

2919 

839 

1010 

8SU 

4172 

1)39 

3112 

H40 

1 023 

890 

4.15 

940 

2558 

841 

1731 

891 

4180 

941 

2703 

842 

'218-', 

892 

4101 

042 

2808 

ft43 

2403 

893 

4220 

043 

4089 

844 

WN4 

8114 

3057 

044 

4091 

845 

■J.7M 

835 

3001 

04.1 

4282 

840 

1844 

StJO 

30M3 

!4!i 

ao.)0 

847 

:;43i 

807 

1458 

047 

3705 

848 

3i:» 

898 

14-.7 

048 

3H37 

&1» 

3684 

809 

1 4113 

949 

8907 

SJO 

2SU1 

900 

1.-.30 

050 

3903 

ail 

2826 

9111 

IMl 

051 

4288 

852 

2uja 

902 

1654 

052 

884 

H53 

11177 

9;;3 

i!ll60 

05;t 

885 

i»4 

50I-> 

904 

2731 

im 

81 

85j 

5042 

91).} 

2015 

3.>5 

153 

a-'M 

304;f 

900 

3223 

O.JB 

670 

857 

732 

907 

3268 

l).-.7 

4343 

8.-.S 

40.i;) 

9i>3 

3339 

958 

4349 

808 

4072 

900 

84GU 

9.J9 

TIB 

8U0 

4972 

910 

2"5S 

960 

730 

eai 

18 

911 

2082 

061 

740 

862 

4704 

012 

213.S 

002 

787 

803 

4770 

013 

2224 

963 

1883 

804 

4778 

914 

2244 

904 

2045 

86J 

1183 

915 

2:i07 

00.) 

2(Kt2 

8>]0 

5 

OIC 

1908 

9IH! 

2<K15 

807 

5037 

1)17 

2140 

9071 
908/ 

t2284 

12285 

808 

4 

918 

2142 

809 

SO 

019 

2223 

909 

2453 

870 

89 

920 

2:11 4 

070 

ii07 

871 

84 

021 

2344 

071 

2598 

87:J 

BG 

022 

2410 

972 

2208 

878 

102 

023 

3C70 

073 

41U3 

874 

1431 

924 

3861 

074 

4253 

H75 

1489 

825 

3516 

975 

4425 

8TU 

83 

926 

3588 

076 

4i)ll 

877 

1623 

027 

3803 

077 

1800 

106 


INDEX   CATALOGUE. 


Class  III. — Very  Faint  Nebuljk — Continued. 


HerscheVa 

Oen,  Cat. 

HerscheVs 

Gen.  Cat 
JVo. 

HertcheV* 
No. 

Gen.  Cat. 
No. 

978 
979 
980 

1966 
2077 
2078 

981 
982 

• 

2079 
1679 

983 
984 

1682 
5044 

Class  IV. 

[PLANETARY  NEBULA:  STARS  WITH  BURS,  WITH  MILKY 
CHEVELURE,  WITH  SHORT  RAYS,  REMARKABLE 
SHAPES,   Etc.] 


1 

4628 

281 

2670 

54 

2748 

2 

1437    1 

28^ 

2671 

55 

1629 

3 

1425 

29 

2255 

56 

2680 

4 

2403 

30 

3340 

67 

4274 

5 

3066 

31 

4802 

58 

20 

6 

2231 

32 

932 

59 

2400 

7  • 

2290 

33 

1202 

60 

2158 

8 

3108 

34 

1225 

61 

2635 

9 

3109 

35 

1672 

62 

2620 

10 

2099 

36 

1270 

63 

3575 

11 

4302 

37 

4373 

64 

1567 

12 

4378 

38 

1373 

65 

1500 

13 

4505 

39 

156.5 

66 

1728 

14 

4479 

40 

3307 

67 

3613 

15 

12 

41 

435,5 

68 

1888 

16 

4572    ; 

42 

400 

69 

810 

17 

664 

43 

639 

70 

3536 

18 

4964    1 

44 

1359 

71 

4053 

19 

1362 

45 

1532 

72 

4561 

20 

1375 

46 

3801 

73 

4514 

21 

1170    ; 

47 

3366 

74 

4634 

22 

1589    ! 

48 

1999 

75 

4702 

23 

544 

49 

3808 

76 

4594 

24 

1226 

50 

4244 

77 

705 

25 

1487 

51 

4510 

78 

3270 

26 

826 

52 

4947 

79 

1950 

27 

2102 

m- 

53 

801 

NEBULiE,  CLUSTERS,  ETC. 
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Class  V. 


[VERY  LARGE  NEBULA.] 


lieracheVt 

Gen  Cat. 

HerKcheVa 

Gen  Oat, 

HeracheVa 

Gen.  Oat, 

JS'o. 

l\0. 

No, 

No, 

No, 

No, 

1 

1 
138 

19 

627 

30 

100 

2 

3085 

20 

132 

37 

4021? 

3 

331)3 

21 

1511 

38 

1110 

4 

2733 

22 

3557 

39 

2294 

5 

2867 

23 

1947 

40 

2290 

6 

3048 

24 

3100 

41 

2831 

7 

2180 

25 

131 

42 

3105 

8 

2378 

20 

1931 

43 

2841 

9 

4303 

27 

1440 

44 

1541 

10 

4355 

28 

1227 

45 

2000 

11 

4355 

29* 

2958 

40 

2318 

12 

4355 

29» 

2902 

47 

1983 

13 

4308 

30 

1180 

48 

010 

14 

4010 

31 

1183 

49 

879 

15 

4000 

32 

1005 

50 

19:^3 

16 

31 

33 

1115 

51 

2825 

17 

a52 

34 

1193 

52 

2189 

18 

105 

35 

Class  VI. 


[VERY  COMPRESSED  AND  RICH  CLUSTERS  OF  STARS.] 


1 

1549 

15 

4483 

1 

29 

4774 

2 

1407 

10 

4521  ? 

30 

6031 

3 

1444 

17 

13.51 

31 

392 

4 

1904 

18 

1471 

32 

4070 

6 

1383 

19 

4075 

33 

512 

0 

1508? 

20 

102 

34 

621 

7 

3472 

21 

1442 

35 

OS 

8 

3907 

22 

1037 

i    30 

1559 

9 

3770 

23 

4410 

!    37 

1011 

10 

4193 

24 

4048 

38 

4499 

11 

4268 

25 

058 

39 

10.51 

12 

4270 

20 

871 

40 

4211 

13 

43:i5 

27 

1405 

41 

4321 

14 

4998 

28 

1435 

1   *- 

4590 

108 


INDEX   CATALOGUE. 


Class  VII. 

[PRETTY    MUCH    COMPRESSED    CLUSTERS    OF    LARGE    OR 

SMALL  STARS.] 


HeracheCa 

Oen.  Crtt, 

nerKheVa 

Oen  CaU 

Ilerachel'a 

Oen   Cat, 

No. 

aVo. 

No. 

No. 

No. 

No. 

1 

905 

24 

1310 

46 

387 

2 

1424 

2.5 

1370 

47 

802 

3 

799 

20 

1409 

48 

830 

4 

1030 

27 

1503 

49 

378 

5 

1419 

28 

15.32 

50 

4664 

6 

1509 

29 

4140 

61 

4661 

7 

43">8 

30 

4388 

62 

4673 

8 

4591 

31 

4392 

63 

4755 

9 

4510 

32 

457 

54 

1431 

10 

1598 

33 

10G7 

65 

6016 

11 

1030 

34 

1092 

66 

6032 

VI 

1512 

35 

1408 

67 

1381 

V^ 

1391 

30 

1445 

68 

1595 

14 

1479 

37 

1438 

69 

4-544 

1> 

1505 

38 

14S4 

GO 

809 

16 

1507 

39 

1114 

61 

820 

17 

1513 

40 

4701 

62 

4471 

18 

4512 

41 

4707 

63 

1678 

10 

447v) 

42 

2.56 

64 

1649 

20 

1399 

43 

4804 

65 

1539 

31 

977 

44 

4902 

66 

4709 

22 

1432 

45 

244 

67 

1560 

23 

1001 

Class  VIII. 


[COARSELY  SCATTERED  CLUSTERS  OF  STARS.] 


11 

1013 

13 

44.53 

26 

1325 

1> 

1480 

14 

4418 

27 

1516 

2 

1204 

15 

4.398 

28 

1229 

3 

1429 

10 

4518 

29 

5055 

4 

1104 

17 

4589 

30 

1624 

6 

1440 

18 

4519 

31 

14.53 

6 

1371 

19 

4522 

32 

1494 

7 

900 

20 

4559 

33 

1498 

8 

890 

21 

4497 

34 

1.506 

9 

1417 

4557 

35 

1521 

10 

1708 

23 

4597 

36 

1535 

11 

Vy,\\ 

24 

1301 

37 

1545 

12 

442(j 

25 

1415 

38 

lool 

kebul.t:,  clusters,  etc. 
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Class  V 111. —(Coarsely  Scattered  Clusters  ok  Stars— Continued. 


JiersrheVs 

Oe7i  Col. 

1 
IlcrsrheVs 

Gen.  Ctit, 

• 

Her  ache  V  8 

Oen    Cat. 

A  0. 

JS^o. 

Ao. 

Ao. 

Ao. 

Ao. 

39 

1406 

66 

4575 

73 

4515 

40 

1490 

67 

4638 

.74 

4640 

41 

1015 

68 

4620 

75 

4773 

42 

1199 

69 

907 

76 

4615 

43 

970 

60 

1473 

77 

4842 

44 

1533 

61 

996 

78 

120 

45 

1510 

62 

4990 

79 

63 

4« 

1557 

63 

4771 

80 

775 

47 

1556 

64 

204 

81 

4493 

48 

1436 

65  . 

389 

82 

4613 

49 

1421 

66 

678 

83 

4566 

60 

1430 

67 

4719 

84 

720 

61 

1469 

68 

1323 

85 

831 

62 

1544 

69 

4976 

86 

4551 

63 

4:5.53 

70 

855 

87 

1553 

54 

43a5 

71 

1451 

88 

717 

65 

4396 

« 

72 

4410 

INDEX  TO  MESSIER'S  CATALOGUE  OF  NEBULA,  Etc. 


MenHer'M 

Gen,  (\iL 

Mesxier^a 

Oen.  Cat. 

Mestier'a 

Oen,  cm. 

No. 

No, 

No, 

No. 

No 

No. 
1 

1 

1157 

36 

1166 

71 

4520 

2 

4678 

37 

1295 

72 

4608 

3 

3636 

38 

1119 

73 

4617 

4 

4183 

39 

4681 

74 

372 

5 

4083 

40 

75 

4543 

6 

4318 

41 

1454 

76 

385 

7 

4340 

42 

1179 

77 

600 

8 

4361 

43 

1185 

78 

1267 

9 

4287 

44 

1681* 

79 

1112 

10 

4256 

45 

The  Pleiades. 

80 

4173 

11 

4437 

46 

1564 

81 

fl949 
11953 

12 

4238 

47 

1594 

13 

4230 

48 

82 

1950 

14 

4315 

49 

3021 

83 

3606 

15 

4()70 

60 

1483 

84 

"2930 

IG 

4400 

61 

3572 

86 

2946 

17 

4403 

62 

4957 

86 

2961 

18 

4401 

53 

3453 

87 

3035 

19 

4264 

54 

4442 

88 

3049 

20 

4355 

55 

4503 

.  89 

3097 

21 

4367 

56 

4485 

00 

3111 

22 

4424 

67 

4447 

91 

3120  ? 

23 

4346 
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and  Remarks  for  the  year  1822.^'  London, 
1822. 
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